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Secretary of Health, Education, and Welfare 
to intensify Departmental activities in the field 
of radiological health. The Department was 
assigned responsibility within the Executive 
Branch for the collation, analysis and interpre- 
tation of data on environmental radiation 
levels. The Department delegated this respon- 
sibility to the Division of Radiological Health, 
Public Health Service. 
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Public Health Service on a monthly basis. 
Data are provided to the Division of Radiologi- 
cal Health by other Federal agencies, State 
health departments, and foreign governments. 
Except where material is directly quoted or 
otherwise credited, summaries and abstracts 
are prepared by the Radiological Health Data 
and Reports Staff, Division of Radiological 
Health. The reports are reviewed by a Board 
of Editorial Advisors with representatives from 
the following Federal agencies: 


Department of Health, Education, and 
Welfare 

Atomic Energy Commission 

Department of Defense 

Department of Agriculture 

Department of Commerce 


For further information on any subject re- 
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contributors indicated in the headings of the 
articles. 





For personal and extra subscriptions to 
Radiological Health Data, use the handy order 
form on inside back cover, 


































RADIOLOGICAL 
HEALTH DATA 


VOLUME Ill, NUMBER 9 
SEPTEMBER 1962 








TABLE OF CONTENTS 





SPECIAL REPORT 

JCAE Radiation Protection Guide Questions An- 

swered by FRC ii Radiostrontium in Milk (January—February 1962), 
AEC 343 


SECTION III.—MILK 


SECTION I.—AIR AND PRECIPITATION 


Fission Product Beta Activity in Airborne Particu- SECTION IV.—WATER 
lates and Precipitation 311 





Radioactivity in Raw Surface Waters (March 


aE ee os Rk Ae 
“er hese 


¢ 
i me anomie Network (June 1962), ™ 1962), PHS ) : 945 
i The 80th Meridian (West) Sampling Program Radiostrontium in Tap Water (January 1961 
4 (May 1962), NRL ais April 1962), AEC 348 
: Canadian Radioactive Fallout Study Program 
3 (Fourth Quarter 1961) - — 817 SECTION V.—OTHER DATA 
A Surface Air Radon, Thoron, and Fission Product 
FJ Gross Beta Concentrations at Cincinnati, Ohio Mid-May Iodine 131 Fallout in the Midwest, USWB 
% (May 21-June 15, 1962), PHS 318 and PHS 350 
External Gamma Activity (June 1962), PHS 362 
SECTION II.—Foop Strontium-90 in Human Bone (1960-1961), AEC. 363 
Strontium-90 in Raw and Processed Foods (1960- Canadian Human Bone Sampling Program (1960) 366 
1962), FDA. eas Environmental Levels of Radioactivity at Atomic 
Tri-City Diet Study (November 1961-February Energy Commission Installations (Third and 
1962), AEC__ NS Oates Fourth Quarters 1961) 368 
Oak Ridge Area 369 
SECTION II].—MILK Portsmouth Area Gaseous Diffusion Plant 372 
Radionuclide Analyses of Pasteurized Milk (April aeounay mane eu . ; _ 
and May 1962), PHS ee. 936 Strontium-90 in Animal Feeds (1961-1962), FDA 377 
Strontium-90 in Canadian Dried Milk Products Reported Nuclear Detonations 378 
(Fourth Quarter 1961)... 


Ts Units and Equivalents Inside back cover 





U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 
Public Health Service e Division of Radiological Health 








SPECIAL REPORT 


Additional clarifying statements have re- 
cently been issued on the interpretation of the 
Federal Radiation Council’s Radiation Protec- 
tion Guides when environmental radiation 
levels increase due to nuclear weapons testing 
fallout. This information has developed from a 
recent exchange of letters between the Joint 
Committee on Atomic Energy (JCAE) and the 
Federal Radiation Council (FRC). 

In a letter dated June 18, 1962, to the FRC 
from Congressman Chet Holifield, Chairman 


JCAE, and Congressman Melvin Price, Chair- 
man, Subcommittee on Research, Development, 
and Radiation, JCAE, information was re- 
quested in three questions relating to the inter- 
pretation of the Radiation Protection Guides. 

The complete text of the JCAE questions 
(italicized) and answers from the FRC are 
contained in the following letter, dated August 
17, 1962, signed by the FRC Chairman, An- 
thony J. Celebrezze: 


FEDERAL RADIATION COUNCIL 
Executive Office Building 
Washington 25, D.C. 


Dear Mr. Chairmen: 


August 17, 1962 


Your letter of June 18, 1962, points out that following the recent hearings of the Subcommittee on Research, 


Development and Radiation of the Joint Committee on Atomic Energy, there were unresolved questions con- 


cerning the application of radiation protection standards. Following the questions are comments of the Council. 


No. 1: Are the numerical values of the Radiation Protection Guides established by the Federal Radiation Council 
the sole or principal criteria now used in evaluating when undesirable levels of radioactive nuclides from fallout 


have been reached? 


No. 2: If so, is this use of the present numerical values of the Guides sufficient to indicate when and what action 


is appropriate to protect public health? 


Comments on First Two Questions: No, the Guides are not the sole criteria used in evaluating the significance 


of fallout. 


Since there has been widespread misunderstanding concerning these Guides, it may be useful to explain how 


they were developed and how they are to be used. 


As you know, to be prudent we assume that there is always some slight risk to health from any level of radia- 
tion exposure, however low. Hence, setting basic radiation protection guidance involves a balancing between 
the requirements of total health protection (which, ideally, would tolerate no exposure) and the promotion of 
the use of radiation and atomic energy to achieve worthwhile benefits (which may involve exposure). With this 
principle in mind, the Guides were originally developed for application as guidelines for the protection of 
radiation workers and the general public against exposures which might result during ‘‘normal peacetime 
operations”’ in connection with the industrial use of ionizing radiation. In this connection, as noted in Chairman 
Ribicoff’s letter of June 1 to you transmitting “Comments on the Major Unresolved Questions Concerning the 
Federal Radiation Council’ the term “normal peacetime operations’’ referred specifically to the peaceful ap- 
plications of nuclear technology where the primary control is placed on the design and use of the source. Since 
the numerical values in the Guides were designed for the regulation of a continuing industry, they were of 
necessity set so low that the upper limit of Range II can be considered to fall well within levels of exposure 
acceptable for a lifetime. Furthermore, to provide the maximum margin of safety, the upper limits of Range II 
were related to the lowest possible level at which it was believed that nuclear industrial technology could be 


developed. 
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It is necessary to watch the build-up of exposure levels as radiation exposures occur. A one year cumulative 


total has been recommended for this purpose. Obviously, this one-year span is an arbitrary measure, and no 
special significance should be attached to the precise cumulative exposure at the end of a 365 day period. Far 
more relevant are the sources of the exposure, their frequency and their likelihood of continuing. 


The Guides are not intended to be a dividing line between safety and danger in actual radiation situations. 
Nor are they intended to set a line at which protective action should be taken or to indicate what kind of 
action should be taken. Some actions might in some circumstances be appropriate at levels below the Guides. 
Other actions might be completely inappropriate and even harmful except at levels many times above the 
Guide levels. 


While the Guides were not specifically designed for fallout situations, they have some relevance for the assess- 
ment of fallout conditions. There is, of course, an essential difference between environmental radioactivity 
resulting from a long-term or permanent industrial operation and that related to intermittent production 
from individual weapons tests or series of weapons tests. With the former, it is predictable that introduction 
of radioisotopes into the environment will persist at a known rate throughout the life of the source. On the 
other hand, weapons tests are likely to be sporadic in nature and the radioactivity produced will rise at the 
time of testing and decline at varying rates for different isotopes after conclusion of a test or series of tests 
While “normal peacetime operations,” for which the Guides were recommended as appropriate, imply that 
environmental radioactivity will persist at a predetermined level throughout the human lifetime, that from 
fallout is likely to be extremely variable. 


As applied to fallout, the Guides can be used as an indication of when there is a need for detailed evaluation 
of possible exposure hazards and a need to consider whether any protective action should be taken under all 
the relevant circumstances. 


But once we are alerted to the need to consider protective action, the Guides do not tell us when to act or 
what to do. These judgments require careful consideration of local conditions and the impact of availabl 
health protection measures. The Council believes that individual fallout situations require individual ey 

tion before specific action is taken. Such an evaluation must involve a careful examination of the source 
magnitude and duration of the probable exposure levels as well as a careful evaluation of the health significa: 

of these probable exposures, and national security considerations are inevitably involved. The judgment as 
to when to take action and what kind of action to take to decrease exposure levels involves consideration of 
all of these factors. The Guides have some relevance for making this judgment, but they do not and were 
never intended to provide the sole basis for deciding how and when to act. It must be kept in mind that 
radiation exposures anywhere near the Guides involve risks so slight that countermeasures which themselves 


} 


involve any slight hazard may have a net adverse rather than favorable effect on the public well-being 


In summary then, the Guides are not intended to be a dividing line between safety and danger. We |} 

sumed that there is some slight risk to health from any level of radiation exposure, however low, even at o1 
below the low levels set by the Guides. At the same time we do not believe there is any risk of a major healt! 
hazard until exposure levels are many times above the Guide levels’ For example, this is borne out in relation 
to iodine-131 by the report to the Federal Radiation Council of the National Academy of Sciences, ‘‘Patholo- 
logical Effects of Thyroid Irradiation,’ July 1962. 





No. 3: If not, is the development of further or supplementary criteria needed and if so is it the responsibil 
the Federal Radiation Council or the Public Health Service or others to develop and implement such criteria? 


Comment : There is a continuing need for the development of guidance in this hie ld In act ordan<¢ e Wit! P bhi 
Law 86-373, ‘“The Council shall advise the President with respect to radiation matters, directly or indiré 
affecting health, including guidance for all Federal agencies in the formulation of radiation standards and 
the establishment and execution of programs of cooperation with States.’’ The appropriate Federal agencies 
will develop specific modes of action in accordance with such guidance. 


Your letter of June 18 mentioned another important matter left open after the hearings, that of the legal re- 
sponsibility and authority for invoking countermeasures. 


Within the Federal Government, authority now exists under the Federal Food, Drug, and Cosmetic Act to 
control the shipment of adulterated food in interstate commerce. By definition, foodstuffs containing excessive 
radioactivity would be adulterated. 


States have the authority to control intrastate distribution or sale of adulterated foods, which would include 


foodstuffs containing excessive amounts of radioactivity. State food and drug laws vary widely in their scope 
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and adequacy with respect to the problem of radioactivity in foods. The Public Health Service has the general 
responsibility to recommend appropriate health protection measures to States and local authorities and to 


the general public. 


In closing, on behalf of the Council, I should like to acknowledge the Joint Committee’s responsibile efforts to 
delineate problems relating to fallout requiring further study and clarification, and in promoting more wide- 
spread public understanding of the issues involved. 


Sincerely yours, 


[s} Anthony J. Celebrezze 
Anthony J. Celebrezze 
Chairman 


The Honorable Chet Holifield 

Chairman, Joint Committee on 
Atomic Energy 

Congress of the United States 

Washington 25, D.C. 


The Honorable Melvin Price 


Chairman, Subcommittee on Research, 
Development and Radiation 
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SECTION L—AIR AND PRECIPITATION 


Fission Product Beta Activity in Airborne Particulates and Precipitation 


Measurements of gross beta activity of air- 
borne particulates and precipitation are among 
the earliest and most sensitive indicators of 
increases of fission product activity in the en- 
vironment. However, a direct evaluation of 
biological effects is not possible from these data 
alone. 

Of the several networks or sampling pro- 
grams making such measurements, the Radia- 
tion Surveillance Network, the Naval Research 
Laboratory, and the Canadian Radioactive Fall- 
out Study Program are represented in the 
following reports. 


RADIATION SURVEILLANCE NETWORK 
June 1962 


Division of Radiological Health, Public 
Health Service 


The Public Health Service Radiation Surveil- 
lance Network (RSN) was established in 1956 
in cooperation with the Atomic Energy Com- 
mission primarily to provide a means of 
promptly determining increasing levels of 
radioactivity in air and precipitation due to 
fallout from nuclear weapons tests. Prior to 
September 1961, the Network consisted of 45 
stations. Following the September 1961 re- 
sumption of nuclear weapons testing by the 
U.S.S.R., the Network has been expanded over 
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a period of several months to 72 stations, whose 
locations are shown in figure 1. 
Air 

Daily 24-hour air samples are collected by a 
high volume air sampler with a 4-inch diameter 
carbon-loaded cellulose dust filter. Field meas- 
urements with a portable survey meter enable 
the station operator to estimate the amount 
of beta activity in airborne particulates at the 
station 5 hours after collection by comparison 
with a known Sr®-Y* source. This 5-hour de- 
lay eliminates interference from naturally- 
occurring radon daughters. Each operator then 
reports his field estimate by telephone to the 
Radiation Surveillance Center, Division of 
Radiological Health in Washington, D. C., to 
provide a daily national] report. 

The filters are then forwarded to the Radia- 
tion Surveillance Network Laboratory in Rock- 
ville, Maryland, for a more refined measure- 
ment using a thin-window gas-flow propor- 
tional counter. Each filter is counted at least 
3 days after the end of the sampling period and 
re-counted 7 days later. The initial 3-day aging 
of the sample eliminates interference from 
naturally-occurring radon and thoron daugh- 
ters. The 2 counts, separated by a 7-day inter- 
val, make possible the estimation of the age 
of fission products and extrapolation of the 
activity to the time of collection. The extrapola- 
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FIGURE 1—RADIATION SURVEILLANCE NETWORK SAMPLING STATIONS AND AVERAGE FISSION 
PRODUCT CONCENTRATIONS IN AIR (uxe/m!). 


tion is performed by using the Way-Wigner 
formula (AT'-* = constant).* 

Although gross beta concentration is usually 
presented without reference to age, it is ap- 
parent that fission product activity is more 
adequately described when the age parameter 
is also given. An example of the interpretative 
usefulness of age of fission product data is pre- 
sented in “Mid-May Iodine-131 in Fallout in 
the Midwest” in Section V of this issue. Because 
of the difficulty in determining a meaningful 
monthly average of age of fission products, such 
data have not yet been presented with the RSN 
data in RHD. 

The average fission-product beta concentra- 
trations in surface air during June 1962 as 
determined by laboratory analysis are tabulated 
in table 1 and presented by means of iso-con- 
centration contours in figure 1. Experience has 
shown that field estimates are generally com- 





* In this expression, A is the activity at time T after 
fission product formation. Units are arbitrary. 
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parable to laboratory analyses, except at low 
levels, where the former are usually higher be- 
‘ause of natural thoron daughters. 


Precipitation 


Continuous sampling for total precipitation 
is conducted at most stations on a daily basis 
using funnels having collection areas of 0.4 
square meter. A 500 ml aliquot of the collected 
precipitation is evaporated to dryness, and the 
residue is forwarded to the laboratory to be 
counted by the same method used for analyzing 
the air samples. If the collected sample is be- 
tween 200 and 500 ml, the entire sample is 
evaporated ; if less than 200 ml, (0.5 mm. rain- 
fall equivalent for 0.5 square meter funnel) the 
volume of precipitation is reported, but no 
analysis is made. 


The June 1962 averages of gross beta activity 
in precipitation, expressed in micromicrocuries 
per liter (ype/liter) and micromicrocuries per 
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MONTHLY AND YEARLY AVERAGE FISSION PRODUCT BETA ACTIVITY 
IN AIRBORNE PARTICULATES FOR SEVEN STATIONS, 
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Taste 1.—GROSS BETA ACTIVITY OF PARTICULATES IN AIR, RSN, JUNE 1962 
Concentrations in uwuc/m* 
} : | 
Station location | Station location 
Number |Maximum|Minimum! Average* |: Number |Maximum/Minimum] Average* 
| samples 
City Stats City } State 
, a _ 2 as 
| | 
Adak Alaska 30 3.7 0.10 0.68 || Minneapolis | Minn a 29 | 7.3 | 0.21 | 3.0 
Ay ye Alaska 30 2.9 <0.10 0.98 || Jackson | Miss wal 29 7.2 | 0.64 | 2.4 
Attu Alaska 30 $.2 <0.10 0.74 Pascagoula | Miss 19 6.4 0.26 | 9 5 
Fairbank Alaska 19 4 0.23 1.5 Jefferson City | Mo.. 30 7.3 0.79 | 3.2 
June Alaska 2 1.8 <0.10 0.98 || Helena | Mont 30 9.9 | 0.58 4.1 
| | 
Kodiak Alaska 26 2.8 <0.10 0.80 || Lincoln | Nebr 27 7.9 0.66 | 4.2 
Nome Alaska 26 2.6 <0.10 0.67 || Las Vegas | Nev 22 12 2.4 | 6.0 
| t Ba y Alaska 24 1.9 <0.10 0.58 Concord N.H 16 Rf 1.3 3.9 
Paul Island Alaska 30 2.3 0.10 0.50 r'renton N. J 30 4.8 0.60 | 2.8 
Phoenix Ariz 29 13 1.9 4.8 Santa Fe | N. Mex 28 12 2.5 5.0 
} | 
Little Rock Ark 30 8.9 0.65 3.0 Albany  & Sas 29 7.0 | 0.47 4( 
Berkeley ( f 30 5.7 0.42 1.9 Buffalo FS 30 12 0.56 4.6 
Los Angel Calif 25 4 S| 2.7 New York N. Y 17 | 3.7 0.94 2.5 
Denver or 28 8.7 1.3 4.4 Gastonia N.C | 30 6.1 | 0.75 23 
HH tford ( 30 7 0). 68 3.1 Bismark N. Dak .| 2v 6.0 1.3 | t 
| 
D De 20 7.9 0.21 3.9 Columbus Ohio 30 6.8 1.2 | 4.3 
Washingto TD. 30 7.7 0.26 3.4 Painesville | Ohio 30 6.4 0.18 37 
lack | } 30 0.84 | 2.2 Oklahoma City Okla 30 | 8.6 0.49 3.5 
Mia Fl 32 ..3 0.33 1.6 Ponca City Okla 30 3.2 <.10 1.¢ 
Atla Ga $¢ 3.8 0.50 1.9 Portland Oreg 29 3.6 0.50 2.1 
| ' 
4 Gua 20 3 0.51 1.3 Harrisburg Pa 2¢ 17 0.42 4. 
H u Haw 29 f 0.39 1.4 San Juan P.R 
Idal 30 ) 2.4 6 Providence R.I 30 6.3 0.81 3 
field 11 29 10 0.77 3.8 || Columbia S. ( 29 4.9 0. 8 9 
. Ind 10 0.72 3.9 Pierre S. Dak 30) 5.2 y2 3 
va ( lowa 54 $4 0.16 3.9 Nashville Tenn 27 | 1.2 3.8 
ka Kal 7 7.8 0.36 3.3 Austir Tex 28 5.4 | 0.29 I 
I kfort K 28 8.5 1.2 3.3 E!] Paso rex 29 9. 1.4 ; 
Ork I 29 8.7 0.34 2.1 Salt Lake City Utal 29 g 3 2.4 as 
\ ' M r 6.2 0.31 3.3 Barre Vt 30 8.3 0.63 4.7 
| | I M 30 6.9 .10 3.3 Richt ] Va 29 0.19 9 
MI +0) l 0.37 4.8 eattl Wash 30 1.9 { 4 | 
| M 14 Rf 0.34 5.4 Charleston W. Va 30 7.6 1.2 3 
M +0) 7 0.78 2.8 Madison Wis 5! 7 99 2.8 
Wir M 2y 0.81 2.9 (heyenne Wyo 30 7.7 | { 
M 30 13 0.48 4.6 
Network average 3 
Wi \ f i the pro s of individual sampling times and the corresponding activities and dividing by the summation of 
TABLI GROSS BETA ACTIVITY IN PRECIPITATION, RSN, JUNE 1962 
Statior Station location 
A verage Total S A verage Total 
concentration Deposition concentratior Depositic 
Cj tate pyc / liter pyc /™ ( y State rar ter ppc / 
Adak Alask . ° Minneapo Minn 1.100 gS (KK 
Ar Alask 400 42 000 Jackson Miss 700 14.000 
Attu 4 k ° ° Pa igoula M 480 | 54 , OOM 
Fairbank A k ° ° Jefferson Cit Mo 1,900 190. 
Juneau Alask 0 65,000 Heler | Mont 2.800 5? (Kx 
K ‘ Alask : 4 Lincoln Nebr 1.200 72 (x 
r \ K - a Las Vegas Nev ° . 
it Barrow Alask ‘ ™ Concord N H ° ° 
St Paul Island Alaska ° ° rrento N J 690 2 32K 
enix Ariz . . Santa I N Mex 1,100 12.0 
Little Rock Ark 530 90.000 Albany N ¥ 640 29 XK 
Berkeley ( . . Buffalo N ¥ 1.100 79. OK 
Los Angeles ( ° ° New York N ¥ ° . 
Wenver ( 2,700 64 ,000 Crastonia N C 420 72. (WK 
Hartford ( 750 69,000 | Bismark N Dak 1.000 77.0 
Dove De ? . Columbus Ohio R80 45 OM 
Was! rto D>. ¢ 830 120,000 || Painesvill Ohio 4.400 430 00M 
Jacksonvil I 1,700 170,000 Oklahoma City Okla 360 41 OKX 
Miami | 300 110,000 Ponea City Okla RAD 110,000 
Atlanta i SU 11,000 Portland Oreg 360 4 On 
Avar ( ” zn larrisburg Pa 980 42 0M ; 
Hon l _ ~ San Jua P R ° . 
Boise Id >, WK 4,200 Providence R I 1,600 ~ " 
S I <3) <3. 0 ( lur 1 2 ¢ 430 Re (WK 
In l £200 35,000 erre S Dak 1.600 uy (iM 
Iowa City low 680 34,000 | Nashville Tenn 42 2 (MK 
Topeka Kal 800 540 , OOF Austin Tex 700 120.0 
Frankfort K 770 51,000 El P ) Tex ° ° 
New Orleans I 690 170,000 || Salt Lake Cit Utah 1.500 a3 OK 
Augusta Mai 2,800 110,000 | I Vt 9 300 aR 0 
Presque Isle M 710 51,000 || Richmo Va 1.500 150.000 » 
Baltimore M 1,200 75,000 |) Seatt Wash 2,200 15,00 
Rockville Md . . Ch eston W Va taf) an on 
Lawrence M 1,300 62,000 Madison Wis 6.000 2) (KM 
Winchester M 1,100 83,000 || Cheyent Wyo 1.200 31 OK 
Lansing M 1,000 61,000 
* No evaporated sample received 
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square meter (ync/m?) are presented in table 2. 
Placement of a “less than” sign (<) with an 
average concentration or total deposition value 
indicates that the sum of the “less than” daily 
deposition values is 10 percent or more of the 
total deposition so that the true total or average 
is considered significantly less than the value 
shown. 


THE 80TH MERIDIAN (WEST) SAMPLING 
May 1962 


U.S. Naval Research Laboratory 


Radioactivity measurements of surface air 
samples collected at various sites near the 80th 
Meridian (West) have been made since 1956. 
Sampling locations are shown in figure 3. This 
program is operated by the U. S. Naval Re- 
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FicurRE 3.—ATMOSPHERIC RADIOACTIVITY SAM- 
PLING STATIONS NEAR THE 80TH MERI- 
DIAN (WEST) 


September 1962 


Profiles 

The profiles of the monthly average fission 
product beta activity in airborne particulates 
for each RSN station covering the period of 
time from the formation of ‘the network in 
1956 to the end of 1960 were published in RHD, 
July 1961. The profiles of 7 stations, updated 
through June 1962, are shown in figure 2. 


PROGRAM 


search Laboratory (NRL) with the cooperation 
of interested agencies of the United States, 
Canada, Ecuador, Peru, Bolivia, and Chile, 
which collect the samples and forward them 
to NRL for analysis. Partial financial support 
of this program is provided by the Division of 
Biology and Medicine, U. S. Atomic Energy 
Commission. 

The sampling procedure involves drawing air 
continuously for a seven-day period, at a rate 
of approximately 1200 cubic meters per day 
through a high efficiency filter, 8 inches in 
diameter, using a positive displacement blower. 
After the 7-day period, the filter is removed 
and forwarded to NRL for assay of gross beta 
activity. A minimum of 2 weeks after collection 
is allowed for decay of short-lived radio- 
nuclides. Data are not extrapolated to time of 
collection. 

Analysis of the samples collected during May 
1962 indicates the arrival of fresh debris from 
the Christmas Island tests at Lima, Chacaltaya, 
Antofagasta and Santiago. The distribution of 
activity closely parallels that observed in July 
1958 during the U. S. Hardtack series in the 
Pacific, when activity first appeared and in 
highest concentrations at the high altitude 
sites. The levels of gross f-activity are cur- 
rently such that in the Northern Hemisphere, 
as a result of the Fall 1961 U.S.S.R. test series, 
the influx of fresh debris from the Christmas 
Island area has not been apparent. 
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TABLE 3. 


FISSION PRODUCT GROSS BETA ACTIVITY IN SURFACE AIR, NRL'!, MAY 1962 


[Average concentrations in uyc/m?) 
































’ - | | 
| | | Mira- Mooso- 
Punta Puerto San- | Antofa- Chacal- | Lima, Guaya- flores, | San Mauna Miami, Wash- _ nee, Thule 
Day | Arenas, Montt, |  tiago, gasta, taya, Peru quil, Panama | Juan, Loa, Florida | ington, | Ontario, Green 
Chile | Chile | Chile | Chile | Bolivia Ecuador?} Canal Pie Hawaii* D.C, Canada land 
} | Zone 
. — a oe ae ee ee ee an —————— 
| - 
l | 2.27 
2 | | i, on eee, eos 
3 | 
4 0.013 0.025 ‘ 0.056 0.056 0.096 | — | 2.41 | - | 4.55 8.32 | 6.26 3.52 
5 | | 1.43 
6 | 
pat | 
7 SP Ee SS ET: Eee ae oe es 
8 | | ae aa 
y | | 
10 | | | | | 
11 | 0.018 0.027 1.35 3.52 3.58 | — 2.54 | | 5.85 | 9.09 7.16 7.16 
12 0.076 3.24 
13 
14 aes: ee eee ee = Acie = 
15 | | a SSS 
16 | | | 
17 } 
18 0.024 2.18 6.76 1.62 | 1.27 | 4.48 | 8.78 | 6.48 3.72 
19 0.537 | 2.59 
2 | | | | 
21 a Se | — .| - 
22 i iciaiesiilbadsdia 
23 | 
24 0.017 0.076 3.14 9.12 | 7.11 1.47 | 4.95 5.76 | 6.44 | 5.90 6.53 
25 0.125 2.22 
26 | 
7 | | | 
27 | | | 
28 | a le a | 
“9 | 7” 
30 0.018 0.021 0.159 1.68 4.22 2.90 - | 1.00 0.81 | 3.48 | 2.64 4.77 | 3.62 | 5.31 
31 | | | | | 
:. se. enone ee a 
Weighted 
average 0.01¢ 0. 036 0.233 1.68 | 4.90 3.08 1.83 | 3.70 | 5.00 7.61 | 6.30 | 5.08 | 2.54 
| 


NORTH 


LATITUDE 


SOUTH 


| | | | | | ' 





Che average concentration determined from a given sample is placed at the center of a rectangle which indicates the length and dates of the sampling period. 
Station averages for the month were determined by weighting the sample average according to the number of days in the sampling period of that portion of the 
impling period occurring in May 1962. 


Motor failure. 


* Mauna Loa data have been included for comparison with Chacaltaya, Bolivia. Both are high elevation stations (3400 and 5200 meters) and about equally 
i ; 


int north and south of the equator 
Dash indicates samples were not received 
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PROFILE OF BETA ACTIVITY, AVERAGE MEASUREMENTS OF SURFACE AIR AT STA- 
TIONS NEAR THE 80TH MERIDIAN (WEST)—MAY 1962 
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CANADIAN RADIOACTIVE FALLOUT 
STUDY PROGRAM 
Fourth Quarter 1961 





Department of National Health and Welfare, | WHITEMORsE 9 or 2 ~ °) 


Ottawa, Canada eb 
*ruowensrt wy ere HARBOUR 


Df °F. 


rT 








As part of its Radioactive Fallout Study Pro- me i Hoar emacs Rost wv 
gram (RFSP), the Radiation Protection Divi- * pen Psi L< Sym | 
sion, Department of National Health and Wel- meat | de | eanscasingy Sasi | 
ware, Dominion of Canada, conducts air and LOE Sa eee 
precipitation sampling programs. The 24 air | = Si | Ca a e | 
and precipitation stations are located at air- i \ PT Firs See te sanrune tocations| 





ports, and the equipment is operated by ranean’ FicurE 5.—CANADIAN AIR AND PRECIPITATION 
ologists of the Meterological Services Branch SAMPLING STATIONS 
of the Department of Transport. 


TasBLeE 4.—FISSION PRODUCT GROSS BETA ACTIVITY IN SURFACE AIR, RFSP, FOURTH QUARTER 1961 


[Average concentration in uuc/m* 


Station location October November | December Station locatior ( 
Calgary 20.5 27.2 10.3 Resolute 1f 
Chatham 16.0 17.8 - Saskatoor ( 
Coral Harbour 5.31 8.55 1.50 || Shearwater 
Edmonton 18.8 20.9 10.2 Torbay 
Ft. Churchill 8.90 6.62 6.61 Toronto 
Ft. William 18.7 17.3 10.8 Vancouve ) 2 my) 
Fredericton 15.2 16.0 8.25 | Whitehorse ‘ ~ 4 
Goose Bay 7.92 10.2 6. Rf Windsor 24.1 on J 
Inuvik- 7.25 8.64 8.36 || Winnipeg 24.8 
Kapuskasing 16.2 22.0 7.29 || Yellowknife | 
Montreal 20.4 16.9 10.4 
Moosonee 21.7 12.8 8.28 | M ] 8 
Ottawa 23.0 18. 9.54 |) M in 
Regina 17.7 17.6 1.8 Ov 
TaBLe 5.—FISSION PRODUCT GROSS BETA ACTIVITY IN PRECIPITATION, RFSP, FOURTH QUARTER 
( en 
Statio le ) 
( ( ’ 
ti Dey Dey ) 
Abd Me - 
Calgary 09.0 20. 300 919.6 14. 2K uy 
Chatham 4) .€ 41. 2K 1126.3 1). 1K uM 
Coral Harbour 1199.2 25 , 000 2073.3 21,600 is 2 OOK 
Edmonton 2454.8 61,100 3071.9 51, OK 2 2. 200 
Fredericton 527.4 81,400 1441.0 118,600 10.2 104,700 
Ft. Churchill “ 817.7 72, HM ] { 42 (KM 
Ft. William 1880.2 107.500 1783.0 63.400 2.9 14.3200 
Goose Bay 339.0 42. 900 755.4 40.100 gh] & 41.400 
Inuvik 820.8 29 000 2203.9 54,300 2010.9 27.100 
Kapuskasing 1807.3 120,700 725.0 49. (KK ! ] 18.000 
Montreal R37 .5 54.300 9620.5 163.800 { BR 1K 
Moosones O04 .4 103.600 1916 7 07 G00 4% 24 
Ottawa 2489 & 06.100 046.9 55 1M He fF 17. 10K 
Regina 1238.8 33,700 4070.6 32 000 | 1 
Resolute : 459.0 42.500 9191.8 211. 6K 120.9 4). 700 
Saskatoon 1404.8 70.200 1561.1 29 900 +f 31. 500 
Shearwater 259.9 48.700 1606.6 180.100 ‘ an 300 
Torby 986. 5 92,400 1342.1 113,100 L058 101,900 
Toronto 5502.1 59 700 (80 0 R10 
Vancouver GR5 0 112.600 Qh 8 373.400 l 11 211.700 
Whitehorse 2140.2 61,400 3859.3 54.900 RO5 .2 22 , 000 
Windsor 2109.8 63.800 1778.4 130.000 1968 .4 () 
Winnipeg 5A. 2 14.000 RROH 6 38 4K Qo? | 1) MM 
Yellowknife 193.0 10,800 377.0 13,900 , on 3K 
Average 1340.8 60.600 2090.1 RO AIM 


* Dash denotes no sample. 
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Air 


About 653 cubic meters of air is drawn 
through a high efficiency 4-inch diameter filter 
during a 24-hour period. Filters are sent daily 
to the Radiation Protection Division Labora- 
tory in Ottawa. A 2-inch diameter disk is re- 
moved from each filter and counted with a thin 
end-window Geiger flow counter system, cali- 
brated with a Sr®%”-Y® standard. The delay 
period between collection and counting is one 
week to avoid interference from naturally- 
occurring radon and thoron daughters. Air data 
for fourth quarter 1961 are presented in table 
4, 


Precipitation 


The amount of radioactive fallout being de- 
posited on the ground is determined from 
measurements on material collected in special 


polythene lined rainfall pots. After transfer of 
the water to the sampling container, the poly- 
thene liner is removed, packed with the sample, 
and sent to the laboratory. Fourth quarter pre- 
cipitation data are given in table 5. 

A more detailed discussion of the sampling 
procedures, methods of analysis, and interpre- 
tation of results of the Department’s radio- 
active fallout program is contained in the 
“Annual Report for 1959,” Report Number 
CNHW (RP-3). 


Previous coverage in Radiological Health Data: 


Period Issue 


July 1959-June 1960 
Third quarter 1960 
Fourth quarter 1960 
First quarter 1961 
Second quarter 1961 
Third quarter 1961 


January 1961 
April 1961 
August 1961 
December 1961 
February 1962 
May 1962 





Surface Air Radon, Thoron, and Fission Product 
Gross Beta Concentrations at Cincinnati, Ohio 


May 21-—June 15, 1962 


Division of Radiological Health, Public Health Service 


The determination of natural background 
radiation in our atmosphere is useful because 
the exposure levels from natural radiation can 
be used as a base for comparative evaluations 
of exposures from artifically produced radio- 
nuclides. Natural radioactivity in surface air 
is attributed to a number of unstable nuclides 
not produced by man. The earth’s crust con- 
tains trace amounts of uranium and thorium 
that occur naturally and which decay through 
a series of their daughter products. These de- 
cay products of uranium and thorium are intro- 
duced into surface air through their rare gas 
daughters, radon (radon-222) and _ thoron 
(radon-220), which in turn continue to decay 
through the uranium and thorium series, re- 
spectively. The radon and thoron content of air 
depends on the escape of these rare radioactive 
gases from the earth. Concentrations depend 
on prevailing atmospheric conditions such as 
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TaBLE 1.—SURFACE AIR RADON (Rn**), THORON 
(Rn*°), AND FISSION PRODUCT GROSS BETA 
CONCENTRATIONS AT CINCINNATI, OHIO, 

MAY 21—JUNE 15, 1962 





} 
Rn | Rn Beta 


End of sampling period 8am. | 3p.m. | Rn™ | activity 




















(upe/m) | (upc/m) | (gpec/m?) | (ppc /ms) 

a lah “ oe a RE eae 

} | 
DN OE ticcnncnesisumanccon 230 140 | 4.3 7.84 
 Seeneeins 350 | 120 | 2.8 | 5.17 
23 390 | 100 | 2.6 7.66 
24 210 | 80 | 3.1 | 14.47 
| VRE 640 | 150 | 7.6 9.56 
28 230 100 | 1.7 3.18 
29__ 270 110 1.4 | 9.05 
31 190 90 1.7 | 5.89 
i PCE MEST 450 100 | 2.7 | 8.73 
4 520 | 120 | 6.4 | 4.32 
5 240 | 80 2.6 | 3.70 
ASR: 770 | 140 6.9 | 2.56 
7 300 100 3.9 | 3.49 
OPERAS |S 410 140 | 4.6 7.94 
| REEMA aia Se 200 | 80 2.6 4.66 
3... 190 210 1.4 | 6.37 
13__ 350 90 | 2.2 | 7.41 
"NTIS LADLE 670 110 | 4.5 | 6.72 
| IERIE: 740 130 | 8.2 9.36 
Eee ee 353 112 3. 6.21 
Range of counting errors (20 

0 EES 49 25 0.9 0.23 
ER EES SS ae: 24 15 0.4 0.06 
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ambient temperature, humidity, and pressure, 
and on soil conditions such as moisture, poros- 
ity, and temperature. 

Most of the natural radioactivity in surface 
air is due to radon and its daughters. Thoron 
and its daughters contribute much less because 
of thoron’s short half-life and hence, a lower 
diffusion rate from the soil. 

Radiological Health Research Activities, Re- 
search Branch, Division of Radiological Health, 
Public Health Service, performs a continuous 
daily sampling program at Cincinnati for 
radon, thoron, and gross beta fission product 
concentrations in surface air. The airborne 
particulates, which include the daughter prod- 
ucts of radon and thoron, are collected continu- 
ously on a membrane filter surface at a rate 
of approximately 1.2 cubic meters of air per 
hour. 

Radon-—222 concentrations are determined 
from alpha measurements made immediately 
after the sampling period (24 to 72 hours) has 
ceased. The morning radon—222 concentrations 
have been corrected for any radon—220 daugh- 
ter interferences. The afternoon radon-—222 
concentrations are derived from alpha meas- 
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urements made at 3 p.m., approximately 7 
hours after the new sampling period has begun. 
These values are from the same filters that are 
counted at 8 a.m. the following day. The after- 
noon radon—222 concentrations are uncorrected 
for any radon-220 daughter interferences. 
Radon-220 concentrations are determined from 
alpha measurements made on the sample used 
to evaluate the corrected morning radon—222 
concentrations, but are counted 7 hours after 
the sampling period has ceased. Reported values 
are corrected to the time of removal of the 
filter. The gross beta activity of airborne par- 
ticulates, when measured several days after 
sample collection, is due principally to arti- 
ficially-produced fission products. 

The data are computed by an electronic data 
processing system which is programmed for 
thirteen 4-week periods per calendar year. The 
data for the period May 21—June 15, 1962 ap- 
pear in table 1. 


REFERENCE 


Setter, L. R., and G. I. Coats, “The Determination of 
Airborne Radioactivity,” American Industrial Hy- 
giene Association Journal, 22:64-9 (Feb. 1961). 
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Il.—FOOD 


Strontium—90 in Raw and Processed Foods 


1960, 1961, and 1962 


Pharmacology Division 
Food and Drug Administration 


The Food and Drug Administration (FDA) 
conducts a sampling program to determine the 
concentrations of certain radionuclides in a 
variety of different domestic and foreign food 
items, as well as in animal feeds and other 
items which may be of importance in the food 
chain. Most of the domestic products examined 
for strontium—90 content are raw, unwashed, 
and unprocessed, and are collected by FDA 
inspectors, either directly from individual 
growers or from storage sheds where products 
are assembled before shipment. Collection 
records kept by the inspectors include date of 
collection, date of harvest, date of planting, 
name of grower or growers, location of farm 
by county or State, and name and location of 
marketing cooperative or dealer. When manu- 
factured items are collected, information on 
the source of the raw materials is recorded. 

Although samples are not collected according 
to a regular schedule or fixed geographical grid, 
the major growing areas for all of the products 
are sampled at intervals which usually coincide 
with harvest dates for the specific crop. Deci- 
sions as to what products to sample, sampling 
intervals, and assigned priorities are reviewed 
annually and incorporated into a surveillance 
program which is continually adjusted to cover 
special fallout situations associated with world- 
wide nuclear weapons testing. The current pro- 
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gram comprises collection of 3500 single 
samples representing 50 categories of domestic, 
foreign, and animal foods and analysis for 
strontium—90. Limited analyses for cesium—137 
and iodine-131 are done by gamma spec- 
trometry. 

Currently, the method used by the FDA 
laboratories for the analysis of strontium—90 is 
a modification of that outlined in the HASL 
Manual of Standard Procedures (1), and in- 
volves ashing the food at 550 to 600° C, dis- 
solving the ash in hydrochloric acid, precipi- 
tating strontium and calcium as oxalates, and 
separating the strontium from the calcium in 
concentrated nitric acid. After the radium and 
lanthanides are scavenged with barium chro- 
mate, strontium is determined either by isola- 
tion and measurement of the daughter product 
yttrium—90 after secular equilibrium has been 
established or by direct measurement as stron- 
tium-90 with correction for ingrowth of 
yttrium—90. The latter method is the procedure 
of choice because it obviates the 3-week delay 
period necessary for ingrowth of yttrium—90. 
It also determines strontium-—89, the presence 
of which renders this latter method currently 
not applicable. 

Table 1 presents some limited data on the 
effect of processing on the strontium—90 con- 


[Continued on page 332] 
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puc Sr®/kg 


| Number of | Raw 
Food item |} samples |___ - 

j | 

| Average Range 
EE a a ee CN ee aT 33 16.2 2. 0-98 
RRR RE ESE ee PPO IES ee oii 1 9.8 
CT SE a piikdinadiccmsakiha ; eae 2 7.2 6.3- 8.1 
Carrots....... Sane PROTEST 21 6.8 0.8-21 
ER eS eee ee eee ll 1.4 0.4— 4.0 
a a ea 30 14.8 2.7-55 
|  —_ ds EF ee ee ree : 44 1.5 0.1- 5.3 





TaBLE 2—STRONTIUM-90 CONTENT OF VA 


Origin 











Food 
Harvest 
region State or country 
Vegetables 
Artichokes 1 | Calif. 
Asparagus 1 | Calif. 
9/N.C 
Beans 
Blackeye pea 1 | Calif. 
Lima 1 | Calif. 
unwashed 

9} N.C. 
Navy Mich. 
Pinto 1 | Idaho 
Wash. 

2 Colo. 
Red 1 | Wash. 
Snap Calif. 
5 | Mich. 

Beets 

washed, unpeeled 1 | Calif. 

Ore. 
Wash. 

3 | Tex. 
4 | Minn. 

5 | Wis. 
1] ie ae 





“Harvested after September 15, 1961. "Refers to date of import. °Collection date. 4Manufacture date. 
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Canned ¢ 


Average 


RIOUS FOODS 


County 


Montere y 
Kern 
Robeson 


(rrange 

Fresno 

San Joaquin 
Stanislau 
Riverside 
Santa Barbara 
Ventura 
Sutter 

Santa Clara 


santa Clara 


Hender 


L peer 
Shiawassee 


Twin Falls 
Adams 
Montezuma 


Benton 
Grant 


Monterey 


Santa Cruz 


Tuscola 

n Buren 
San Diego 
Multnomah 
Spokane 
Hidalgo 
Anoka 


Ozauk.-e 
Waukesha 


Ontario 
Wayne 


Yates 


i " 
2 a 
10 
5 ” 
! 
iw 
1 
19 
] ¥ 
} 
“” 
l 
1061 
4, 106 
1 Ue 
t rv 
‘. “ 
1 ” 
” 
{ " 
” 
" 
" 
“ 
1 
» 
” 
” 
104 
2! ” 


y 

” 

l. 

l i 
10, 19 
lt " 
14 " 
, 1961 
15, 1961 
14, 1% 





Percent 
reduction 


9° 


Ve 





EE TE NS CS A Nm 


unwashe 


ele 


p. 321 for footnotes. 








STRONTIUM-90 CONTENT OF VARIOUS FOODS—Continued 


Origin 
7 7 4 Harvest date Strontium-90 
puc/kg 
State or country County 
3 | Tex. Hidalgo Nov. 6, 1962 8) 9 
l Calif. Los Angeles Mar. 21, 1962 *8.7 
Riverside Mar. 8, 1962 *1.0 
1 | Calif. Santa Barbara Feb. 14, 1962 835, 
11 | N. Y. Monroe, Orleans Nov. 14, 1961 "9.8 
Ne Be Monroe, Orleans Nov. 12, 1961 "6 3 
Niagara, Orleans Nov. 6, 1961 *2 1 
1 | Calif. Imperial Feb. 21, 1962 "1.4 
Riverside Mar. 6, 1962 844 
Ore. Multnomah Dec. 7, 1961 810 
3 | Tex. Bexar Jan. 6, 1962 83.4 
Dimmit Jan. 16, 1962 *2.9 
Hidalgo Jan. 5, 1962 "3.3 
Jan. 17, 1962 *2.8 
Feb. 13, 1962 *4 6 
Mar. 3, 1962 85.8 
Zavala Nov. 8, 1960 2.6 
Jan. 17, 1962 ®2.6 
5 Mich. Ionia Oct. 5, 1961 °3.7 
Muskegon Nov. 29, 1961 84.8 
Wayne Sept. 13, 1961 5.8 
7 | Ind. St. Joseph Nov. 5, 1961 3.1 
8 | Ala. Mobile Dec. 8, 1961 ®32 
La. Jefferson | Dec. 5, 1961 17 
LaFourche Nov. 19, 1961 *9.9 
Plaquemines Dec. 4, 1961 99.4 
Dec. 6, 1961 ®8 2 
St. Charles Nov. 25, 1961 S81 
St. James Nov. 25, 1961 8g 1 
9| Fla. | Palm Beach Jan. 16, 1962 "15 
| St. Johns | Jan. 22, 1962 *22 
| S.C. Beaufort Feb. 8, 1962 951 
Charleston Dec. 1961 845 
10 | Va. | Carroll Nov. 9, 1961 *17 
at ie Be Cortland Nov. 5, 1961 *12 
Onondaga | Nov. 8, 1961 ®14 
Ontario, Yates | Nov. 10, 1961 ®7.3 
Nov. 10, 1961 #12 
Orleans Nov. 8, 1961 4.3 
Nov. 8, 1961 *8.2 
Nov. 8, 1961 89.9 
Nov. 9, 1961 *5.1 
| Pa. Cambria Oct. 5, 1961 "3 
1 | Calif. Riverside | Jan. 31, 1961 *1.0 
| Feb. 27, 1962 91.5 
Ventura Feb. 14, 1962 *3.2 
3 | Ariz. Yuma Jan. 15, 1962 *1.7 
Tex. Bexar Jan. 17, 1962 *2.0 
Hidalgo Jan. 5, 1962 8.9 
| Feb. 13, 1962 83.0 
Feb. 27, 1962 §2.6 
| Mar. 3, 1962 "2.3 
Mar. 3, 1962 84.6 
Zavala Jan. 1962 | 82.4 
Jan. 16, 1962 *2.9 
5 | Mich. Antrim Nov. 1, 1961 "7.7 
Cass, Calhoun Nov. 1, 1961 “23.5 
Newaygo Oct. 10, 1961 "3.2 
Nov. 26, 1961 *2.9 
Wis. Waukesha Jan. 10, 1962 *5.4 
Bn i Bee Ee Ontario Nov. 1, 1961 *5.2 
Nov. 7, 1961 "4.4 
Nov. 11, 1961 *9.6 
Nov. 14, 1961 95.6 
Nov. 14, 1961 | "3.3 
Wayne Nov. 3, 1961 *2.8 
Nov. 13, 1961 *2.3 
Yates Nov. 3, 1961 2.3 
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Carrots (continued 


Cauliflower 


Celery 


Collards 





Egg plant 





Kale io: 





Lettuce 


Mustard greens 





Okra 
Onions 
washed, unpeeled 


See p. 321 for footnotes. 


September 1962 


Harvest 
region 


State or country 


Mass. 
Ore. 


N. Y. 


Mich. 


Calif. 


Colo. 


N. Mex. 


Ind. 
Ohio 


N. Y. 


County 


Middlesex 
Multnomah 


Monroe 


Niagara, Orleatr 


Orleans 


Suffolk 
Monterey 


Orange 
San Diego 
starr 
Allegan 
Kent 


Lapeer 
Palm Beach 


Sarasota 
Seminole 


Urange 


Wayne 


Chilton 


seaufort 
Norfolk 


Broward 
Hardee 


Norfolk 
Contra Costa 


Monte rey 


Riverside 


Costilla 


Dona Ana 
Valencia 


Hidalgo 
Waushara 
Hillsborough 


Palm Beach 
Sarasota 


Sumter 
Santa Clara 
St. Charles 
Monterey 
Siskiyou 


Mason 
Newaygo 


Ottawa 
St. Joseph 
Huron 
Madison 


Wayne 


Har 
Sent ” 
De ” 
Nov. 14, 19 
Nov 6, 10f 
N 4, lu 
Ly ' 
{) ” 
Dec. 4, 19 
Ma , 10 
FY 4, 19 
Jan. 8, 1962 
July n 
sept ” 
May ” 
Jan. 12, 19 
De 1yt 
Jan. 16, 19 
Jan. 1 ah ¥ 
Jar f bal 
F¢ 
Sept. 1 1 OFM 
Sept $, ” 
pe pt Hy 
No . “" 
Dx 
De 2 " 
Al 9, 
Jan. 10, 19¢ 
Jan. 12, 19¢ 
Apr. 19, 19¢ 
Oct. 1S, » 
Oct. 18, 1961 
Nov 2, 19 
Dec. , 1vt 
Dec. 7, 19€ 
Dec. 11, 19 
Mar. 5, 1962 
Aug. 31, 196 
Oct. 14, 196 
Sept 14, 196 
Fe R. 108 
On yy 
De 6, 
Jar 17, 108 
Feb. 5, 1962 
Feb. 10, 19 
Feb. lf L962 
Fe 10, 1962 
Feb. 10, 1962 
Feb. 13, 1962 
Fe . 13, 10 
De 6, 106 
Fe 13, 198 
Se] 1 OF 
Sept. 2 ” 
Se] 2 y 
on , 10 
~ 8, 196] 
Cn 161 
Oct. | ) Wet 
On 12, 106 
Aug. 1¢ 

‘) ” 

Se] l ” 
Nov 10 
Nov. 3 y 
Sept l 108 
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Food 


Onions (continued ) 
peeled 


green, tops & roots remove 1 


Pars ey 
Peas 
Peppers 
sweet 
chili 
dried 
Potatoes 


White, whole 





: pee led 
' 
' 
ii] 
’ 
| 
’ \ 
nin 
i) 
’ 7 
; t = ; — aeneae aati 
j See p. 321 for footnotes. 


324 


Reet 








.—STRONTIUM-90 CONTENT OF VARIOUS FOODS—Continued 





Origin 





Harvest 
region 


to 


3 


State or country 





8. C. 
Calif. 
Ariz. 
Ala. 


Calif. 


Idaho 


Ore. 


Wash. 


Fla. 


La. 


Mexico 


Japan 


Ore. 


Wash. 


Minn. 


Mich. 


Il. 


Ohio 


Pa. 


| Mobile 


County 


| Beaufort 


Fresno 


Maricopa 


Fresno 


Monterey 


San Benito 


Santa Cruz 





Kern, Tulare 
Stanislaus 
Ventura 


Latah 
Nez Perce 


Umatilla 
Spokane 
Whitman 
Hillsborough 


Plaquemines 


Malheur 


Adams 
Kittitas 


Marshall 
Pennington 
Red Lake 
Roseau 


Grand Forks 
Traill 


Bay 
Lapeer 


Macomb 
Marion 
Missaukee 
St. Clair 
Shiawassee 


Langlade 


Racine 
Waukesha 


Carroll 
Whiteside 


Clinton 


Richland, Wayne 


Bucks 
Cambria 


| Indiana 
| Jefferson 
| Somerset 


Calif. 
Minn. 


Mich. 


Wis. 


Riverside 
Polk 


Bay 
Newaygo 


Waupaca 


| 














Harvest date Strontium-90 
(mpc/kg) 
$$$] —______—— 
Jan. 19, 1962 *22 
Nov. 29, 1961 13 
Mar. 3, 1962 87.0 
' 
Dec. 8, 1961 860) 
Jan. 16, 1962 | 995 
| Jan. 23, 1962 #126 
Dec. 7, 1961 87; 
Feb. 8, 1962 | "64 
Feb. 8, 1962 866 
Jan. 25, 1962 *107 
Jan. 30, 1962 *126 
Jan. 31, 1962 *141 
Dec. 5, 1961 "1.0 
May 10, 1961 1.0 
May 3, 1961 0.7 
Aug. 12, 1960 4.7 
Aug. 10, 1960 4.3 
July 5, 1960 6.2 
July 15, 1960 | 5.3 
| Aug. 1, 1960 2.4 
Aug. 1, 1960 4.3 
Dec. 5, 1961 *14 
Dec. 5, 1961 | *20 
Nov. 26, 1961 1.7 
Mar. 8, 1962” “1.9 
Dec. 7, 1961 “14 
Dec. 11, 1961> 82.6 
Dec. 28, 1961° agg 
Jan. 9, 1962 ®27 
Feb. 7, 1962> *21 
Sept. 15, 1961 1.1 
Aug. 1, 1961 0.7 
Sept. 1961 0.4 
Sept. 1961 1.6 
Oct. 1, 1961 "1.4 
Oct. 1, 1961 82.4 
Oct. 1, 1961 1.1 
Sept. 1961 1.4 
| Sept. 20, 1961 89.8 
Oct. 1, 1961 89.8 
| 
Sept. 1, 1960 8.8 
Oct. 1961 4 
Oct. 1961 "0.4 
Nov. 1, 1961 *1.0 
| Oct. 15, 1961 *0.0 
Sept. 25, 1961 “0.9 
| Oct. 5, 1961 | *1.3 
Dec. 18, 1961 °0.7 
| Sept. 1961 2.0 
Oct. 20, 1961 | "1.2 
Oct. 1, 1961 | *3.4 
Oct. 1961 ®2.0 
| 
Sept. 25, 1961 *2.6 
Oct. 1, 1961 | *2.0 
Oct. 16, 1961 *3.5 
Oct. 5, 1961 “1.2 
Oct. 10, 1961 *2.3 
Oct. 10, 1961 3.7 
Oct. 21, 1961 | 82.0 
Oct. 10, 1961 *1.4 
Oct. 8, 1961 *1.3 
Feb. 17, 1962 0.6 
| Sept. 1961 0.7 
| 
| 
Sept. 1961 0.7 
Oct. 27, 1961 4 
| 
Oct. 1, 1961 } *2.0 
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Origin 











Food 
Harvest 
region State or country 
Potatoes (continued 7 | Ind. 
1l | Pa. 
peelings 1 | Calif. 
4 | Minn. 
5 | Mich. 
| Wis. 
7 Ind. 
ll | Pa. 
sweet 3 | Tex. 
9 | Georgia 
10 | Maryland 
New Jersey 
Pumpkin 1 | Ore. 
Wash 
2 Colo 
6 | Ii. 
yy N, ( 
10 | Md 
Va 
Radisbes 1 | Calif. 
v Fla 
Soy beans 3 Tex 
4 | Minn 
Wis 
6 | Il 
7 | Ind 
9 | Ga 
5c 
ll Pa 
Spinach 1 | Calif 
W ash 
3 Tex. 
10 | Md 
ll N. ¥ 
Squash Mich. 
Turnips . 
whole 1 | Calif. 
8 | La 





See p. 321 for footnotes. 
September 1962 





County 


St. Joseph 


Erie 
Riverside 
Polk 


Bay 
Newaygo 


| Waupaca 


St. Joseph 
Erie 

Van Zandt 
Thomas 
Wicomico 


Atlantic 


Yamhill 
King 


Boulder 


Howard, Montgomery 


Roanoke 
Los Angeles 
San Diego 


Palm Beach 


Lubbock 
Swisher 


Kandiyohi 
Pierce 

St. Croix 
Lee 
Whiteside 
Adams 
DeKalb 
Peach 

A liendale 
Orangeburg 
Bucks 
Los Angeles 
Orange 
Ventura 
King 
Pierce 
Hidalgo 
Kent 
Genese¢ 
Yates 
Lape- r 


San Diego 


St. John the Baptist 


TaBLeE 2.—STRONTIUM-90 CONTENT OF VARIOUS FOODS—Continued 


Strontium-0 


puc/kg 
Oct. 1, 1961 0 
sept. 20, 1961 "0.4 
Feb. 17, 1961 "4.7 
Sept. 1961 2.8 
sept. 1961 3.0 
Oct. 27, 1961 *2.¢ 
Oct. 1, 1961 *5.9 
Oct. 1, 1961 *).7 
Sept. 20, 1961 *6.0 
Oct. 15, 1961 *16 
Nov. 1961 "44 
Oct. 1961 *23 
Oct. 9, 1961 aH) 
Oct. 14, 1961 *19 
Oct. 15, 1961 “21 
Oct. 1 1961 “43 
Oct. 1 ) *3.4 
Oct. 1 ” "3.2 
Oct. 1 " *3.6 
Oct. 19 "5.4 
Oct. 10¢ "3 
(oct Lut '4 f 
N ” ~~) 
N yy ac 9 
N * 5 , ° 7 
oO 8 ” "4.8 
Mar. & vy ao § 
Ma K . 
Fe ” 8 
De , l 
On 19 “2 
Oct " ad | 
S , ~ 
, 
Sey 4 
Ser ” i 
‘ , OY 
.) ’ “24 
0 ” "1 
oO ” 1) 
" ‘1 
(oct , l 
N< ” *1OR 
19 64 
I ’ 
M sal 
] 1 W2 $ 
) 6.2 
> ; 
Ja ' 
Ay , "104 
t) ‘ 
~ ” ; 
Oy “ “ y 4 
t) ” “a ~- 
} x 8 
. ) a 
Nov "1 Le 
Nov. 2 61 "9.4 
325 


furnips (continued 


Apples 
A\ 
peeled & pitted 


(Cucumber 


Fig 


Grapefruit, whole 


Lemons, peeled 


ranges, W hol 


Peaches 


See p. 321 for footnot« 
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TABLE 


Food 


Harvest 
region 


1] 


3 


3 


Origin 


State or country 


N. Y. 


Mich. 
Ohio 


Sf 


Panama 


Greece 


Italy 


Turkey 


Ocean 


Chautauqua 


Orange 
Riverside 


Santa Cruz 


Berrien 
Erie, Lorain 


Essex 
Washington 
Wayne 


Orange 
San Diego 
Ventura 
San Diego 


Santa Barbara 


Burlington 


Lee 


Erie 


Riverside 


Yuma 


Orange 
Polk 


Maricopa 


Cameron 
Hidalgo 


Willacy 


San Diego 
Ventura 


Maricopa 


Dade 
Pasco 


Butte 
Los Angeles 


Indian River 
Lake 

St. Lucie 
Riverside 

San Bernadino 
San Diego 
Stanislaus 
Berrien 


Mason 
Oceana 


Harvest date Strontium-90 





puc/kg 
Nov. 1, 1961 ®6.5 
Nov. 30, 1961 832 
Feb. 28, 1962 85.9 
Mar. 9, 1962 a 
Oct. 1961 2 
Oct. 30, 1961 *).3 
Oct. 10, 1961 ®2 .( 
Sept. 20, 1961 91.5 
Sept. 18, 1961 | *1.5 
Sept. 18, 1961 a) 5 
Oct. 9, 1961 "1.3 
Feb. 1, 1962 *0.4 
Feb. 2, 1962 “1 
Feb. 15, 1962 *).8 
Jan. 15, 1962 *1.0 
Feb. 13, 1962 "3.3 
Feb. 13, 1962 84.7 
Jan. 17, 1962 *0.1 
Nov. 5, 1961 *110 
Nov. 12, 1961 932 
Nov. 20, 1961 ®78 
Nov. 7, 1961 856 
| Mar. 10, 1962 *.3 
Oct. 16, 1961> 87.2 
Oct. 16, 1961 “9 0 
Oct. 27, 1961> 83 5 
Oct. 6, 1961 "6.7 
Oct. 16, 1961> a9 0 
Oct. 30, 1961" 8 5 
Nov. 29, 1961° *9.5 
Nov. 3, 1961 | 87.9 
| June 28, 1961 4.6 
Nov. 9, 1961 94.6 
Nov. 9, 1961 *5.3 
Nov. 9, 1961 87.6 
Mar. 8, 1962 80.4 
| Mar. 15, 1962 *2.0 
Jan. 24, 1962 *11 
Jan. 13, 1962 *16 
Jan. 24, 1962 "3.4 
Dec. 7, 1961 ay g 
Dec. 7, 1961 = | 
Jan. 3, 1962 *1.5 
Jan. 9, 1962 "1.5 
Mar. 2, 1962 *1.8 
Dec. 12, 1961 a 
Jan. 24, 1962 “3.3 
Jan. 4, 1962 #13 
Jan. 17, 1962 89.0 
1961 12 
Jan. 31, 1962 83.1 
Jan. 9, 1962 827 
Jan. 18, 1962 "12 
Jan. 18, 1962 #15 
Jan. 9, 1962 894 
Jan. 31, 1962 oe 
Feb. 28, 1962 | *0.8 
Feb. 1, 1962 3.0 
Mar. 16, 1962 | "1.1 
Feb. 15, 1962 *2.2 
Sept. 4, 1961 0.4 
Sept. 28, 1961 “3.3 
Sept. 26, 1961 *4.0 
Sept. 20, 1961 "3.6 
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TaBLE 2.—STRONTIUM-90 CONTENT OF VARIOUS FOODS—Continued 








Pears 





Pineapple, canned 


Tomatoes 
ripe 


green 


Corn, meal 


shelled 


shelled 


See p. 321 for footnotes. 


September 1962 





Origin 
Harvest 
region State or country 
1 | Ore. 
Wash. 
11 | Pa. 
Phillipine Islands 
Hawaii 
1 | Calif. 
5 | Mich. 
7 | Ind. 
9/| Fla. 
10 | Va 
9 Fla 
1 | Idaho 
Ore. 
Wash. 
2! Colo. 
Utah 
3 | N. Mex. 
Okla. 
Tex. 
4 | Minn. 
5 Mich. 
Wis. 
10 | Del. 
Md. 
N. J. 
Va. 
ll is Be 


4 | Kans. 
1 | Idaho 


Ore. 


Wash. 
3 | Okla. 
Tex. 
4 | Kans. 
5 | Mich. 


Wis. 
7 | Ind. 
9} Ga. 
10 | Va. 


Harvest date Strontium-90 
” uuc/kg 
County 
Hood River Oct. 1961 *1.0 
Douglas Aug. 1961 0.4 
sucks Oct. 15, 1961 "3.2 
Dec. 28, 19¢ a) 3 
Fe 7, 1961 2.1 
Butte Nov. 1, 1961 *) 
Monterey Oct. 30, 1961 "0.3 
San Diego Feb. 15, 1962 “0.2 
Santa Clara Sept. 18, 1961 a) 9 
Yolo Sept. 11, 1961 0.5 
Lenawee Aug. 31, 1961 0.7 
Blackford Sept. 27, 1961 ) 3 
Wells Sept. 28, 1961 "0.5 
Dade Mar. 2, 1961 1.8 
Northumberland Aug. 25, 106 2.6 
Hillsborough Jan. 16, 1962 5.8 
Manatee Jan. 16, 1962 *2.8 
Nez Perce July 20, 1961 11 
Marion Sept. 1961 4.4 
Whitman July 1961 { 
Morgan July 1, 19¢ 15 
Sevier Sept. 10, 1961 ll 
Sept. 10, 19¢ 1] 
Dona Ana June 5, 1961 12 
McClain July 1961 13 
Randall Jan. 17, 1962 *9 6 
Dakota Aug. 15, 10 15 
Aug. | 16] 23 
Hennepin Aug. 15, 1961 26 
Bay, Saginaw July 20, 1961 8.0 
Tuscola July 20, 1% 9.0 
Calumet Aug. 1, 19¢ 14 
Kewaunee Aug. 15, 1961 9 
Sussex June 1961 
Carroll June 1961 23 
Hunterdon Sept. 19 27 
Roanoke June 15, 19 12 
Genesee Aug. 1, 1961 9.2 
Shawnee Sept. 20, 196 
Canyon Oct. 15, 19 
Malheur Nov. , 10 | 
Marion Oct. 1, 1961 1 0 
Yakima Oct. 1, 1961 *0.4 
Garfield Oct. 1961 "1.3 
Lamb Jan. 1, 1962 *3 
shawnee Sept. 20, 196 l 
Calho In \ D1 . 
Pierce Ni ’ 
No " 
Marshall Oct. 10¢ 
St. Joseph ov. 1, 1961 M9 
Floyd Oct. 15, 1961 1. 
Louisa Oct 
397 
OL | 











eR TT TN 


See p 321 for footn 
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TABLE 


)) 


STRONTIUM-90 CONTENT OF 


1 | Idah 
OT 
W 

2/ ¢ 
| 
lex. 


‘) 
Mont 
NI 1 
i \. Dak 
Dak 
{) 


VARIOUS FOODS 


Origin 


Marion 
Whitman 
Rio Grande 
Randall 
Wright 
Davison 


Calhoun 
Kalamaz¢ 


Stephenson 


Caddo 
Carte 
Oklal i 
Sem 


Deuel 
Penningtor 


Berrien 
Ionia 
Monroe 


Carroll 
Lee 
Stephenson 


Continued 


| est 
0 .% 
\ v6] 

30, 1961 

Au 160 
Aug. 1961 
Au 1961 
™ 5. 106 


ly t. 1. 1961 
t. 1961 

Aug. 1961 

A} ’ 


Al H1 
( 15, 19 
4 196] 
4 

61 
\f 
J ‘ 
hy , 
Au ’ 
1 


Au ' 
Au 

Ay 

4 ‘ 
Aug. 1961 
Se 1 OF 


Radiological Health Data 








~— 
































a 


Dairy products 
Cheese, cheddar 


Sut 
Milk 

conde ] 

evap 
Fish 


Haddock 


TABLE 2. 


Harvest 
region 


STRONTIUM-90 CONTENT OF 


VARIOUS FOODS 


( 
( t 
Har k, & 
a 
| 
B “ 
1] 
Y 
4 \ 
| 
CC} 
I 
| 


Continued 


10H 


9° 
oe 














Lobster, frozen 


oO fresh 
iim mined 
r ied 
r. fr 
I ‘ 
l ’ ned ne 
Baby fo 
Ve sined 
I we 
} 
] I 
Fru 
4 ‘ 
ba 
: 
I 
Ph 
' See p. 321 for footnotes. 


830 


ogee ne 





TABLE 2.- 


STRONTIUM-90 


CONTENT OF VARIOUS 





Food 


Harvest 
region 


Origin 


State or country 


2 Mass, 
Australia 
Brazil 
Chile 
Denmark 
8. Africa 


1 | Wash. 


Denmark 


Norway 


Panama 


Harvest da 


| Jan. 19, 1962 


Dec. 4, 1961' 


| Mar. 9, 1962" 


Dec. 11, 1961' 


Dec. 7, 1961' 


Dec. 8, 1961! 


Nov. 23, 1961 


Jan. 4, 1962 
Jan. 5, 1962 
Jan. 11, 1962 
Mar. 6, 1962 


| Mar. 16, 1962 


Mar. 30, 1962 


June 7, 1961 


July 10, 1961 
Dec. 20, 1961 
Dec. 20, 1961 
Sept. 1961 

Jan. 5, 1962 
Dec. 5, 1961' 


Feb. 6, 1962" 
F‘ . 


20, 1¥¢ 
Dec. 1, 19 
Dec. &, 1961 
Jar 2, 1962 
F¢ 5, 1962 
Oct. 1961 
Dec. 8, 1961] 


Dec. 11, 1961' 
Dec. 8, 1961° 


Dec. 8, 1961' 
Dec. 8, 1961' 


Dec. 1, 1961' 
Dec. 21, 1961' 


Dec. 8, 1961' 
Dec. 12, 1961' 
Dec. 12, 1961' 


Feb. 2, 1962" 
Dec. 5, 1961! 
Dec. 6, 1961° 
Dec. 12, 1961' 
Dec. 15, 1961' 
Dec. 22, 1961° 
Jan. 1962> 

Feb. 5, 1962' 
Feb. 12, 1962' 


Feb. 28, 1962 


Jan. 24, 1962" 


Oct. 20, 19604 
Nov. 15, 1960° 
nt. 10804 

Sel 19064 

j 
sept. 15, 1960" 
Sept. 1, 1961 
1960° 


| Strontium-90 
| (ypc/kg 
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TABLE 


2.—STRONTIUM-90 CONTENT OF VARIOUS FOODS—Continued 








Cereals 
Barley 


Corn flour 


Hi-Protein 


Mixed 


Oat flour 


Oatmeal 


Rice 


Beverage products 
Cocoa beans 


Coffee beans 


See p. 321 for footnotes. 


September 1962 


—_e 


Harvest 
region 


Origin 


State or country 


Mich. 

Ill. 

Mich 

Mich 

Mich 

Iowa 

Mich 

Mich 

Pa 

Ip 

Don I 
Re 

Gt 

( meroons 

Cr 

or i Rica 

Ecua ) 

Ghana 

Guatemala 

Ivory ‘ t 

Mexice 
Nigeria 


Ceylor 
Forn A 
Hong K 
In a 
Indone i 


County 


Harve 














Taste 2.—STRONTIUM-90 CONTENT OF VARIOUS FOODS—Continued 


Origin 


I 
Harvest 
region State or country County 
Japa! 
Ke 3- | ij 4 
Bol 
B 
lr 
\ 
2 Caddo 
se) A Covingtor 
Houston 
Pike 
( 3D 
ris} 
ri 
N. Lil i 
4 NI 
Phomas 
\ l ( I ersiade 
Ventura 
) \I on 
Ny 
Cu { y 
( i 
I U Marion 
Wa Yakima 


tent of some food items, while table 2 presents 
raw data on strontium—90 content of various 
foods. Dates in table 2 refer to the dates of 
harvest or collection, with all products indi- 
cated as harvested before or after September 
15, 1961, which is the date of arrival of fallout 
in the U.S. from the U.S.S.R. nuclear testing 
series. Regional groupings of states of origin 
which appear in table 2 are arbitrarily num- 
bered according to the schedule below. 


l. Pacific alifornia, Idaho, Nevada, 
Oregon, Washington 
~ me cky Mountain Colorado, Montana, 
Wyoming, Utah 
Southwestern Arizona, New Mexico, 


Oklahoma, Texas 


co 
wo 
to 


10. 


11. 
12. 


North Central 


Great Lakes 
Mid Central 


East Central 
South Central 


Southeastern 


Mid Atlantic 


Mid Eastern 
New England 


Ilarvest date Strontium-90 


uc kg 
Dec. 21, 1961> 8192 
Jan. 30, 1962 "215 
Jan. 31, 1962 352 
Mar. 14, 1962 *56 
Mar. 14, 1962 “61 
Dec. 11, 1961 "77 
D 4, 1961 “4 
Tec 1961 13 
De 1961" “77 
D 11, 1961 *63 
De 12, 1961 47 
June 1961> 1.3 
June 9, 1961' 1.3 
Dec. 4, 1961" “1.5 
Dec. 4, 1961' 81 6 
Dec. 12, 1961 ‘0.7 
I 12, 1962 U.U 
< 61 x 
De 6, 196 7 
Ly 6H, 106 ) 
Lx 7, 198 “dd 
S 1961 27 
Oct. 1961 +0) 
Mar. 13, 19¢ "19 
Ni 1] m 
N 106] ®4.7 
Nov. 1961 ‘0.5 
Oct. 1 19% ‘1.1 
NOV 1 0.0 
0) 1¥61 7 
D 4, 1961 ‘77 
Der 1961 “N4 
Dec. 14, 196 1 *115 
Jan. 9 2" 79 
De 11, 1961 1.1 
Aug. | l 13 


Kansas, Minnesota, Nebraska, 
North Dakota, South Dakota, 
Michigan, Wisconsin 
Arkansas, Illinois, lowa, 
Missouri 

Indiana, Kentucky, Ohio 
Alabama, Louisiana, 
Mississippi, Tennessee 
Florida, Georgia, North 
Carolina, South Carolina 
Delaware, Maryland, 

New Jersey, Virginia, 

West Virginia 

New York, Pennsylvania 
Connecticut, Maine, 
Massachusetts, New 
Hampshire, Rhode Island, 
Vermont 
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Summary 


In general, the appearance of strontium—90 
9 contamination associated with 1961 nuclear 
weapons testing is becoming more marked in 
those samples harvested in the first quarter of 
1952 than in those harvested in the fourth 
quarter of 1961. Products harvested in the 
spring and early summer of 1962 can be ex- 
increased amounts of con- 


pected to show 


tamination. 





REFERENCE: 

(1) U.S. Atomic Energy Commission, HASL Manual 
of Standard Procedures, NYO-4700, Office of Tech- 
nical Services, U.S. Department of Commerce, Wash- 
ington 25, D.C. (February 1960), Price $1.75. 


Previous coverage in Radiological Health Data 


Period Issue 

1958 and 1959 May 1960 
1958, 1959, and 1960 January 1961 
1960 { igqust 1961 
1959 and 1960 Septe mber 1961 


1958, 1959, 1960, and 1961 December 1961 
1960 and 1961 ipril 1962 
1961 June 1962 
1960, 1961, and 1962 Jugust 1962 
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FIGURE 1—HARVEST REGIONS AND ZONES 


September 1962 
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Tri-City Diet Studv* 
November 1961-—February 1962 


Joseph Rivera 





Health and Safety Laboratory, U.S. Atomic Energy Commission 


Approximately every 3 months since May 
1960, estimates of the strontium—90 content of 
average diets for individuals living in New 
York City, San Francisco, and Chicago have 
been made by the Health and Safety Laboratory. 

Selected foods, representing 19 food cate- 
gories, are purchased at each of these 3 cities 
about every 3 months and are analyzed for 
strontium-90. Using data from the U.S. De- 
partment of Agriculture, “Household Food 
Survey of 1955,” the annual consumption by 
an individual can be grouped into the same 19 
food categories. The annual dietary intake of 
strontium-90 and calcium can then be esti- 
mated by summing the contributions from each 
category. Some food types are assumed to be 
representative of larger food categories, such 
as liquid milk for dairy products in general. 
Hence, in the tables that follow, the values 
shown for food consumption may not be directly 
related to the original data in the source 
document. 

The consumption data from the “Household 
Food Survey of 1955” are based on a weight as 
purchased basis. Before the food samples for 
the Tri-City Diet Study are ashed for radio- 
chemical analysis, they are prepared to a cer- 
tain degree, as if for actual consumption; for 
example, fruits are peeled, eggs are shelled, and 
poultry is de-boned. Therefore, the concentra- 
tion of radioactivity in foods as reported in the 
Tri-City Diet Study is based on the trimmed 
weight. No correction is made for the wasted 
food. Contributions of strontium—90 from tap 
water are not included in table 1, but measure- 
ments during 1960 and 1961 indicate that the 
contribution would be in the range of 100 to 200 
ue strontium—90 per year. It is assumed in 
making this estimate that the average daily 
intake of tap water is 1.2 liters. 

Results obtained from the seventh sampling 
of foods (November 1961—February 1962) are 
presented ‘in table 1. The variation with time 


* Data from Quarterly Summary Report, HASL 127, 
July 1, 1962. 
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of the daily intake of strontium—90 at the 3 
cities is plotted in figure 1. 

The previously noted geographic pattern of 
distribution of strontium—90 in foods is seen 
to persist in this last sampling. New York City 
has the highest levels of dietary strontium—90 
contamination, San Francisco has the lowest 
levels, while Chicago has intermediate levels. 
Milk continues to be the predominant source of 
strontium—90 in the diet because of its high 
annual consumption. 
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FIGURE 1.—DAILY INTAKE OF STRONTIUM-90 IN 
TRI-CITY TOTAL DIETS 


There is a marked increase in the estimated 
strontium—90 intake noted in the seventh 
sampling. This increase is probably due to the 
contamination of foods resulting from fallout 
from the October 1961 U.S.S.R. test series. 
There are insufficient data available at this time 
to quantitate the contribution of the debris to 
the strontium—90 levels in U.S. foods exactly. 
Preliminary measurements of strontium—89 in 
milk and flour, however, indicate that roughly 
5 to 10 percent of the strontium—90 found in 
milk purchased in the seventh sampling came 
from the U.S.S.R. test series, while roughly 30 
to 50 percefht of the strontium—90 in flour was 
of this origin. It is difficult to understand how 
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Annual New York City Chicago San Francisco 
consump- November 1961 February 1962 December 1961 
tion 
Food type | Ee ee . 
| 

(kg/yr) pye/kg | puc/yr puc/kg puc/ yt puc/keg ppc yT 
EEE ee ee en FS Pe rT aE 11 9.6 105 7.7 RE 3.9 43 
EE en 37 6.4 | 236 | 6.6 243 6.9 254 
i  cnckcnaheinieydnannnaneseeteanesnesecnesenemmnetins 43 5.0 215 | 7.3 | 313 1.7 72 
a a lana 221 7.9 | 1755 | 4.6 1017 2.3 499 
EC a eS ee aan ee eee er 45 5.6 253 | 7.3 | 330 1.6 72 
a el kb a teen ea wee 3 4.4 13 | 3.1 | y 0.6 2 
8 ASE ee ren Ee ae enero eo reer 3 7.8 | 23 22.9 69 11.7 35 
oo a a eaiei eek eheeaaise ea eeuiniie 20 12.3 | 246 3.7 74 1.3 27 
alin ioral oiseenioninssip emis aiaeinnmennendiieibielb ae 43 4.4 | 188 | 6.1 214 5.5 238 
a diamante anes maleiiunbebaiie 17 7.0 | 120 | 4.3 74 4.7 81 
ocala nceseneoticn ina pe cebeiiananenssaai variational 26 1.3° 34*| 2.0 51 0.8 20 
ELITES FLEES ON ee Cote ee Senn Sa eT 19 4.2 | 80 | 2.4 4¢ 1.7 33 
Ee a ae eee 68 6.5 | 443 1.5 | 104 2.2 118 
a ak ak a st socal en ichieceddninaaeaaaenianie 3 2.6 8 | 2.0 6 0.6 | 2 
Na RN a OEE aN TE EPR REL Rel Seema nee 16 1.5 | 24 2.0 32 0.9 14 
telat einiecidiahial 5 0.6* 5*| 1.2 | i) 0.2 1 
SEER GE ESS Ea al a ee eae Ce Yee 1 1.8 2 | 0.4 | 0 0.9 | 1 
RSA a A RES RSE ee ae a epee 73 0.6 43 | 1.2 | & 0.5 36 
ceil 17 3.7 62 | 0.4 | 7 0.4 7 

ae —— —- — } | _— 
SG ENE LN Ae Pee Re tore NES ee CO IE ee Ee 674 | 3855 2819 1590 
} | | 
* Estimated from sixth sampling. 

flour could have been contaminated with fresh calcium was calculated to be 383 grams per 


fallout so quickly, since it was presumably made 
of wheat grown prior to the U.S.S.R. tests. 
When data on the strontium—89 content of foods 
from the spring sampling are available, it is 
hoped that this anomaly will be resolved. It 
should then be possible to make more precise 
estimates of the contribution of the U.S.S.R. 
test series to the strontium—90 content of the 
tri-city diets. 

Using the totals given in table 1, the follow- 
ing average concentrations, in puc Sr®*’?/gm Ca, 
may be expressed in units of annual intake: 
New York, 10.1; Chicago, 7.8; San Francisco, 
4.2. This calculation was based on calcium data 
obtained from the first two sampling periods. 
Despite the fact that there is some variability 
in the results obtained from analyses of in- 
dividual food categories, the total intake of 
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person per year, with a standard deviation of 
less than 5 percent. Because of the relative 
constancy of the average annual intake of cal- 
cium, due to its strong dependence on the rela- 
tively constant calcium content of milk, analy- 
ses of food categories other than milk for 
calcium were discontinued the 
sampling. 


after second 


Previous coverage in Radiological Health Data: 


Period 


First sampling (March-May 196¢ 

Second sampling (June— 
September 1960) 

Third sampling (October 1960- 
January 1961) 

Fourth sampling (February- 
April 1961) 

Fifth sampling (May-July 1961) 

Sixth sampling (August-— 
October 1961) 


Issue 


fpriaul i941 
June 1961 


October 1961 
December 1961 


March 1962 
June 1962 
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SECTION [l.—MILK 


Radionuclide Analyses of Pasteurized Milk 


PASTEURIZED MILK MONITORING PROGRAM 


April and May 1962 

Di ( Radiological Health, and 

Division of Environmental Engineering & Food Protection, 
Public Health Service 


Milk monitoring has been conducted by the 
Public Health Service since early 1957, when 
the first program was established to develop 
suitable sampling methods and radiochemical 
analytical procedures. Raw milk was initially 
selected for investigation. During this program, 
it became evident that a broader sampling pro- 
gram was necessary—one more directly related 
to the milk consumed by the population. The 
result was the initiation, in the first quarter of 
1960, of a pasteurized milk sampling program 
designed to provide data representative of the 
milk consumed in selected municipalities. Both 
programs were reported concurrently until 
June 1961 to permit comparison of the differ- 
ences between the earlier, limited, milkshed 
sampling results and those of the new program. 

The June 1961 raw milk sampling results, 
reported in the November 1961 Radiological 
Health Data (RHD), represent the last regular 
publication of such data. A summary discussion 
of the raw milk sampling program in the 
December 1961 RHD presented the gross rela- 
tionship between fallout and the occurrence of 


fission products in milk determined from this 
study. 

During April and May 1962, the surveillance 
of pasteurized milk was conducted at 61 sta- 
tions, with the cooperation of State and local 
milk sanitation agencies who have been ship- 
ping samples to the PHS Southwestern, South- 
eastern, and Northeastern Radiological Health 
Laboratories for analysis (see figure 1). Pub- 
lication in RHD follows about 314 months after 
sample collection because of time required for 
shipment, processing, decay-product buildup, 
data compilation, and publication procedures. 

The current program emphasizes (1) meas- 
urement of the concentrations of radioactivity 
in samples of pasteurized milk consumed by 
the public in various regions of the country, 
and (2) provision of at least one sampling point 
within virtually all states and additional points 
when indicated by widely varying conditions of 
the milk supply or the need to cover large 
population groups. Each sample is composited 
in proportion to the volume of milk sold by 
those plants supplying not less than 90 percent 


Radiological Health Data 
























































WASH 
*NCTOW 4 4 MINNESOTA 
MONTANA NORTH DAKOTA tie 
OREGON WIS 
IDAHO Q SOUTH DAKOTA 
A 
WYOMING 
IOWA 
A 
4 NEBRASKA 4 
A NEVADA on 
. TAH A 
c COLORADO KANSAS — 
Southwestern 
ARIZoNA A A ARKANSA 
- OKLAHOMA A 
A NEW MEXICO Fs Yy 
Southeastern weal j 
A ALABAMA ) § 
TEXAS 
A rae 


A Palmer, Alaska 

A Honolulu, Hawaii 

A San Juan, Puerto Rico 

*% Radiological Health Laboratories 





FIGURE 1—PASTEURIZED MILK SAMPLING STATIONS, MAY 1962 


of a city’s milk supply. Prior to September 15, 
1961, this composite sample was taken from 
one day’s sales per month and was as repre- 
sentative of a community’s total supply as could 
be achieved under practical conditions. Since 
September 15, the sampling schedule has been 
accelerated. 

During April 1962, sampling on a weekly 
basis was performed at most stations. Follow- 
ing the appearance of iodine—131 in pasteurized 
milk from mid-western states beginning on 
May 13, a readjustment of the sampling sched- 
ule to a semi-weekly basis was made for 
several stations in this area. For a more de- 
tailed discussion of the iodine—131 appearance, 
see “Mid-May Iodine-131 in the Midwest,” 
Section V, page 350. All surveillance data are 
subject to continuing review and evaluation to 
observe unusual patterns or concentrations 
which may require immediate attention and 
adjustment in the pasteurized milk monitoring. 

Iodine-131, cesium—137, and barium—140 are 
determined by gamma scintillation spectros- 
copy, while strontium—-89 and strontium—90 
are determined following radiochemical separa- 
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tion. The minimum detectable concentrations in 
units of yuc/liter are: Sr*®, 5; Sr®’, 1; ['', 10; 
Cs'*7, 5; and Ba’*®, 10. 


Strontium—90 Profile 


In the previous 4 issues, RHD published 
graphical presentations of the average monthly 
concentrations of strontium—90 in pasteurized 
milk from 36 selected cities from the monitor- 
ing program (see table 2 for publication 
month). An additional 16 cities are similarly 
represented in figure 2. Each graph shows the 
strontium-—90 concentrations in milk from 
selected cities in the 4 major geographic 
regions* of the United States. Regional differ- 
ences can be seen in these graphs. In most cases 
the West has had the lowest strontium—90 con- 
centrations during the past two vears. The 
South had the highest values, while the North- 
east and North Central have been in the middle 
range. 





* These regions correspond to those used by the U.S. 
Department of Agriculture for their tabulations of 
average “per person” quantities of food consumed pe} 
week, as presented in the August, September, and Octo- 
ber 1960 RHD. 
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FIGURE 2.—STRONTIUM-90 CONCENTRATIONS IN 
GEOGRAPHIC REGIONS 


Strontium—90 and Strontium—89 Geographical 
Distribution 


Figure 3 geographically generalizes the 
strontium—90 and strontium—89 concentrations 
during April and May 1962 by means of con- 
centration contours. It must be remembered 
when interpreting these plots that they are 
based on concentrations in pasteurized milk 
representing milk sold in 61 cities distributed 
throughout the United States. Thus, interven- 
ing milk sheds for smaller cities and their effect 
on intra and interstate milk distribution pat- 
terns are not taken into consideration. This dis- 
tribution of cities allows concentration contours 
to be reasonably used for graphically present- 
ing this data. The pattern in evidence during 
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MILK FROM SELECTED CITIES IN THE 4 MAJOR 
OF THE UNITED STATES 


the winter months of December, January, 
February, and March has changed during April 
and May. A general nationwide increase in 
strontium-90 concentration is apparent begin- 
ning in April and continuing during May. 
Nationwide strontium-—89 concentration con- 
tinued to increase during April with the highest 
concentrations in the South. In May, though, 
this upward trend of strontium-89 reversed 
itself in the South, aparently due to the natural 
radioactive decay of the strontium-89 (half 
life, 51 days). In the North, strontium-—89 con- 
centrations had been relatively low due to the 
practice of feeding cattle during the winter on 
silage harvested prior to the resumption of 
atmospheric nuclear weapons testing. During 
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TaBLeE 1.—RADIOACTIVITY IN PASTEURIZED MILK, APRIL 1962 
[Average radioactivity concentrations in uyuc/ liter] 
] _— _ ra — 
Calcium 
Area (g/liter) Strontium-89 Strontium-90 | Iodine-131 Cesium-137 Barium-140 
————|—_—_—— —$—— | ——_—— - . - 
First | Avg.for| First | Avg. for First | Avg.for | First Ave. for First Avg. for First Avg. for 
City State quarter month | quarter | month | quarter month quarter month quarter month quarter month 
Montgomery a 1.14 1.2 40 170 | 12 | 23 <10 | <10 20 5 20 40 
Palmer | Alaska... __-| 1.05 1.11 | 5 15 | 6 6 | <10 <10 10 <i <10 10 
Phoenix | Ariz... a 1.05 | 1.08 | 25 20 3 | 3 | <10 <10 5 ‘ <10 <10 
Little Rock P seeneess 1.18 1.14 105 380 22 | 40 <10 <10 25 12 20 40 
Sacramento | Calif....... | 1.07 1.09 15 45 | 3 6 <10 <10 : 1 <10 <10 
| | 
San Francisco | Calif......- 1.10 | 1.13 | 40 80 | 5 | 10 10 10 10 2 10 20 
Denver Colo. _.-. } 1.07 1.15 10 10 | 5 6 <10 <10 10 < <10 10 
Hartford | Conn nal 1.14 1.16 <5 5 | ‘ | 10 <10 <10 5 10 10 10 
Wilmington - ee 1.17 1.20 5 55 10 14 | <10 <10 5 2 <10 <10 
Washington iD.C 1.16 1.16 | <5 40 | ~ 2 <10 <10 <5 9 <10 <10 
| ] 
| 
Tampa Fla Me me 1.22 1.21 20 30 | 7 | 9 | <10 <10 55 x <10 <10 
Atlanta i, ae 1.19 | 1.23 120 75 | 13 25 | <10 | <10 30 \ 20 20 
Honolulu | Hawaii... ..| 1.04 | 1.10 50 40 | 5 | 6 | 10 | <10 10 1s <10 <10 
Idaho Falls Idaho. ___- 1.07 | 1.07 <5 5 | 4 | 4] 10 <10 5 <5 <10 20 
Chicago i, Sexemeacan 1.13 1.14 <5 <5 | 6 | 7 <10 | <10 <5 10 <10 
Indianapolis Ind. 1.20 1.20 10 30 | i) 12 | <10 | <10 15 10 10 
Des Moines {ee 1.07 | 1.09 5 30 | 5 8 <10 <10 10 <10 10 
Wichita | Kans.... 1.07 | 1.07 20 35 | 7 8 | <10 <10 5 <10 10 
Louisville > ee 1.17 | 1.16 20 110 | 11 18 <10 | <10 10 25 <10 <10 
New Orleans | La_____. 1.22 | 1.22 325 285 28 40 <10 | <10 70 13 50 30 
Portland | Maine_____--| 1.20 | 1.15 <5 <5 | il 13 | <10 <10 15 2 10 10 
Baltimore = 1.17 1.18 <5 30 | y 11 <10 <10 5 20 <10 <10 
Boston Mass | 1.19 1.18 <5 <5 | 10 12 | <10 <10 15 10 <10 <10 
Detroit | Micb...... | 1.16 1.15 <5 5 6 . <10 <10 <5 F <10 <10 
Grand Rapids | Mich 1.19 1.23 | <5 <5 | 8 | 8 | <10 | <10 10 10 <10 <10 
Minneapolis Minn. 1.07 | 1.09 5 5 6 | 5 10 <10 10 <10 10 
Jackson | Miss_.....- 1.27 | 1.26 245 340 | 23 37 | <10 <10 40 40 40 
Kansas City | Mo__.___--- 1.05 | 1.07 15 | 60 | 7 | il 10 | <10 10 ‘ <10 20 
St. Louis } “ieesaee 1.07 | 1.07 10 40 | - 10 <10 10 10 10 10 
Helena | Mont........] 1.08 | 1.05 5 20 | 4 | 4 20 <10 < <10 20 
Omaha | Nebr inal 1.09 1.14 | 10 30 5 | 6 <10 <10 10 10 
Manchester N.H 1.17 | 1.18 <5 <5 | 10 11 <10 10 25 2 10 10 
Trenton |N.J 1.16 1.13 <5 20 | 8 | s <10 10 10 10 
Albuquerque N. Mex = 1.07 | 1.10 10 20 | 4 | 3 20 10 < 10 20 
Buffalo ey Ae 1.13 | 1.15 <5 <5 8 | 8 | <10 <10 5 10 10 
| 
| | | 
New York :* = 1.13 | 1.14 <5 <5 | i) 9 | <10 <10 <5 10 10 
Syracuse | N. Y- | 1.14 | 1.14 <5 <5 7 s 10 10 10 10 
Charlotte N. C.. 1.20 1.24 25 125 12 | 17 10 10 10 <10 
Minot 4s 1.04 | 1.08 <5 5 | 8 | 7 | 10 10 10 10 10 
Cincinnati | Ohio.__-_- 1.18 | 1.16 15 60 | 10 | 14 10 10 - 10 <10 
| i 
Cleveland Ohio 1.16 | 1.17 <5 <5 | 8 | 4 <10 <10 10 <10 
Oklahoma City | Okla 1.17 1.18 |} 40 95 9 | 16 <10 10 9 10 10 
Portland on. ..... 1.08 | 1.10 25 80 7 12 10 10 l 10 20 
Philadelphia Pa._.. 1.16 1.16 <5 20 9 il <10 10 10 <1 
Pittsburgh Pa.......---| 1.17 1.19 | <5 10 11 ll 10 1 < 10 10 
| | 
San Juan a = 1.14 1.14 | 110 115 8 12 10 10 25 f YI 20 
Providence s&s 1.16 1.16 | <5 5 9 | 11 <10 10 10 10 10 
Charleston We ve 1.22 | 1.20 | R0 145 14 | 23 <10 10 9 10 ”) 
Rapid City ; §. D.. : | 1.09 | 1.05 10 10 6 | 7 10 10 ] 1 20 
Chattanooga | Tenn 1.24 | 1.24 110 340 15 29 <10 <10 ”) 2 10) 
Memphis | Tenn 1.21 1.20 | 120 240 15 8 10 10 5 { 2 4) 
Austin Tex. 1.16 | 1.16 25 45 | 5 s 10 10 l 10 <10 
Dallas Tex 1.21 | 1.20 | 55 160 10 17 <10 10 10 2 
Salt Lake City | Utah 1.08 1.10 | <5 5 4 $ 10 10 10 10 
Burlington Vt 1.16 | 1.18 <5 <5 7 s 10 10 10 10 10 
| 
Norfolk Va. 1.22 1.18 | 20 75 11 12 <10 1 10 <10 
Seattle Wash 1.07 1.08 15 50 6 10 <10 l l l 10 
Spokane Wash 1.07 1.14 <5 20 f 7 10 l l l 10 
Charleston W. Va 1.15 1.17 10 35 4 12 10 10 it 10 
Milwaukee | Wis 1.20 1.21 <5 <5 f f 10 10 10 1f) 
Laramie Wyo 1.05 1.08 <5 10 4 { 10 10 1 10 10 
Network average - - - -- : 1.14 1.15 | 30 63 8.7 12.0 <10 <10 11 2 <10 10 
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FIGURE 3.—GEOGRAPHICAL DISTRIBUTION OF STRONTIUM-90 AND STRONTIUM-89 


CONCENTRA- 


TIONS DURING APRIL AND MAY 1962 


May, however, the concentrations increased as 
the dairy cattle began to feed on pasture con- 
taminated with relatively fresh fission products. 

In April, iodine-131 concentrations in milk 
were less than the minimum detectable concen- 
tration. lodine—131 concentrations increased to 
a maximum monthly average of 220 yuc/liter 
during May at Wichita, Kansas. 
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Tables 1 and 2 present summaries of all 
available analyses for April and May 1962. 
When a radionuclide is reported by the labora- 
tory as being below the minimum detectable 
concentration, one-half of this value is used for 
calculating the monthly average. A similar pro- 
cedure is used for the network average. 
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Strontium—90 in Canadian Dried Milk Products 


RADIOACTIVE FALLOUT STUDY PROGRAM 


Fourth Quarter 1961 


Department of National Health and Welfare, Ottawa, Canada 


In November 1955, radiochemical analyses 
of skim milk and buttermilk powders for 
strontium—90 concentrations were initiated by 
the Department of National Health and Wel- 
fare. Through the cooperation of the Market- 
ing Division of the Canadian Department of 
Agriculture, dairy products inspectors collected 
four 1-pound samples of dried milk each month 
from each station (see figure 1) for the Radio- 
active Fallout Study Program. No precise con- 
trol is maintained over the method of sample 
collection. Whether or not all samples are col- 
lected on the same day or if the sample is truly 
representative of the milk produced in a given 
area is not known. 
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FIGURE 1—CANADIAN DRIED MILK SAMPLING 
STATIONS 


Because of uncertainties introduced by the 
method of sampling, the significance of differ- 
ences between results from station-to-station 
and month-to-month cannot be precisely deter- 
mined. It is possible, however, to consider all 
the results for a given period of time as being 
sufficiently random in selection to show any 
national trend when average values for such 
periods and all stations are plotted. These data 
are plotted in figure 2. It should be emphasized 
that average concentrations over a considerable 
period of time are more meaningful from the 
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Figure 2.—AVERAGE STRONTIUM-90 CONCEN- 
TRATIONS IN CANADIAN DRIED MILK 
PRODUCTS 


public health point of view than fluctuating 
monthly concentrations. 

A detailed discussion of the sampling and 
radiochemical methodology employed may be 
found in the Department’s publication (1). 

Table 1 presents the results of measurements 
of strontium—90 in Canadian dried milk powder 
for the fourth quarter of 1961. This table was 














Taste 1.—STRONTIUM-90 IN CANADIAN DRIED 
MILK POWDER, 1961 
[Concentrations in puc/g Ca} 

Station | Type of milk October| November] December 
Calgary Skim milk 6.2 | 5.5 
Chicoutimi! | Skim milk 13.3 | 2NS NS 
E. Florenceville Skim milk 11.9 11.5 NS 
Edmonton Skim milk 6.9 5.9 | 6.8 
Granby Skim milk 12.4 9.4 11.7 
Halifax Skim milk 8.0 9.4 8.8 
La Durantye Skim milk 17.6 9.9 | 9.5 
London | Skim milk 2.5 3.6 | 3.3 
Megantic | Skim milk 11.7 10.8 | 12.3 
Moncton Buttermilk 7.2 10.9 8.4 
Ottawa Skim milk 4.3 4.8 | 5.0 
Saskatoon | Buttermilk 5.1 6.5 6.1 
Sussex | Skim milk 8.3 9.2 7.9 
Vancouver | Skim milk 11.7 9.6 | 10.1 
Walkerton Skim milk 4.0 3.7 4.4 
Winnipeg Buttermilk 5.6 5.0 | 4.1 

I oii ascachinctssttinial ie tettentemtitismalatalb cinta 8.5 | 7.9 | 7.3 





1 Chicoutimi stopped production. Milk powder samples from Mistassini on 
opposite shore of Lac St. Jean. 
2 NS indicates no sample received for the month. 
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taken from the “Quarterly Report of the Radio- 
active Fallout Monitoring Program,” dated 
May 1962, published by the Radiation Protec- 
tion Division of the Department of National 
Health and Welfare. [Editor's note: For an 
approximate method to compare the Canadian 
powdered milk data in units of puc/gm Ca to 
other milk data in units of wyc/liter, it can be 
assumed that milk has approximately 1 g Ca/ 
liter of liquid milk. Therefore, the two units are 
roughly interchangeable. | 


Previous coverage in Radiological Health Data: 
Period Issue 


January 1956-—March 1960 September 1960 
Second quarter 1960 December 1960 
Third quarter 1960 April 1961 
Fourth quarter 1960 August 1961 
First quarter 1961 December 1961 
Second quarter 1961 February 1962 
Third quarter 1961 May 1962 


REFERENCE 


(1) Radiation Protection Division, Department of 
National Health and Welfare, Ottawa, Canada, 
“Preliminary Report on the Measurements of Ra- 
dioactive Strontium in Canadian Milk Powder 
Samples,” CNHW (RP-1), (July 1958). 





Radiostrontium in Milk’ 
January—February 1962 


Health and Safety Laboratory 
U.S. Atomic Energy Commission 


The Health and Safety Laboratory (HASL) 
began monitoring liquid whole milk in New 
York City in 1954 for strontium—90 in order to 
estimate the dietary contribution from the in- 
gestion of radiostrontium in milk. Subsequently, 
powdered milk monitoring was initiated at 
Perry, New York, and at Mandan, North 
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FIGURE 1.—STRONTIUM-90 IN LIQUID MILK 
SAMPLES 


Dakota. Liquid whole milk monitoring was 
started at Honolulu, Hawaii in August 1959. 

The New York City sample is a monthly com- 
posite of pasteurized milk purchased daily in 
quart containers at retail stores, representing 





1Data from USAEC Report “Fallout Program 
Quarterly Summary Report,” HASL-127, July 1, 1962. 


September 1962 


5 large dairies. The Honolulu sample is a 
monthly composite of pasteurized milk collected 
weekly, representing two dairies. The Mandan 
and Perry samples are monthly composites of 
powdered milk collected in 5-pound lots from 
plants at each city. The Mandan sample is 
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FIGURE 2.—STRONTIUM-90 IN POWDERED MILK 
SAMPLES 
powdered buttermilk used for cattle feed, while 
the Perry sample is powdered whole milk used 
for human consumption. The Honolulu data 
are of interest since the cows are on pasture 
throughout the year and soil analyses have 
shown strontium—90 concentrations in soils in 
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TasBLe 1.~RADIOSTRONTIUM AND CALCIUM IN 
POWDERED MILK JANUARY-FEBRUARY 1962 


gCa/kg | ppc Sr® pyc Sr* Sr 
ny ig station 
and period powder kg powder g Ca Sr% 
Pert New York 
1959 Average 5.0 
1960 A verage 6.5 
1961 Average 6.1 
1962 Januar t 44 2 3 
I rua! 3 17 2 
Ma in North Dakota 
pow' 1 butt 
I K 
1959 Ave 7 
1960 Avera l 
1961 Averag 4.1 
1962 Janua s 7.7 2 
I iry SS 7.8 y 4 


Hawaii to be comparable with those in the New 
York area. 

Strontium—89 became measurable in Septem- 
ber 1961, indicating that fresh fission products 
from the U.S.S.R. nuclear test series were being 
deposited. The Sr‘*/Sr®® ratios are presented in 
tables 1 and 2, as are the calcium and strontium 
data for January and February 1962. The 
fluctuations of strontium-90 with time are 
shown in figures 1 an‘ 2. 


USAEC Report No. HASL-90, p. 4, August 18, 
1960. 
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Taste 2.—RADIOSTRONTIUM AND CALCIUM IN 


LIQUID MILK 


January-February 1962 


Sampling station | g Ca/liter 


Honolulu Hawaii? 
1959 Average 5.0 
1960 Average ».4 
1961 Average 
1962 January 1.2 3.0 2.0 
February 1.0 2.8 2.8 


= ndicates strontium-89 undectable 
~ average ol two dalrl 


Previous coverage in Radiological Health Data: 
Period Issue 


October 1959 April 1960 
November 1959 May 1960 
December 1959 June 1960 
January—March 1960 August 1960 
January—March 1960 (Honolulu) October 1960 
April—June 1960 November 1960 
July-August 1960 March 1961 
August—November 1960 June 1961 
December 1960-—April 1961 December 1961 
May-July 1961 March 1962 
August—December 1961 June 1962 
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Radioactivity in Raw Surface Waters 


NATIONAL WATER QUALITY NETWORK 
March 1962 


IV.—WATER 


Division of Water Supply and Pollution Control, Public Health Service 


The National Water Quality Network, oper- 
ated in cooperation with State and local agen- 
cies and industrial organizations, commenced 
operations in October 1957. By the end of 
March 1962, 106 sampling stations were sub- 
mitting water samples for analysis. These sta- 
tions are located on major waterways used for 
public water supply, propagation of fish and 
wildlife, recreational purposes, and for agri- 
cultural, industrial, and other uses. Some of 
these stations are on interstate, coastal, and 
international boundary waters, and waters on 
which activities of the Federal Government may 
have an impact. Ultimately, a total of approxi- 
mately 300 stations will be in operation. Radio- 
activity is not yet being reported for a few of 
the more recently established stations. 

Samples of water are examined for chemical, 
physical, and biological quality insofar as these 
relate to pollution. Samples for some determina- 
tions are taken weekly, others monthly, and for 
some, continuous composite samples of 10 to 15 
days are obtained. 

Gross alpha and beta measurements are 
made on both suspended and dissolved solids 
(strontium—90 on the total solids only) in raw 


September 1962 


surface water samples. The levels of radioactiv- 
ity associated with dissolved solids provide a 
rough measure of the levels which may be found 
in treated water, where such water treatment 
removes substantially all of the suspended mat- 
ter. Naturally-occurring radioactive substances 
in the environment are the source of essentially 
all of the alpha activity. The contamination of 
the environment from man-made sources is 
the major contributor to the beta activity. It 
should be noted that with the cessation of 
weapons testing for a period of three years, the 
beta activity in most raw waters generally had 
approached a level attributable solely to natural 
sources. Natural beta activily can be two or 
three times the natural alpha activity based on 
the presence of the same nuclides. The resump- 
tion of nuclear weapons testing in the atmos- 
phere has resulted in an increase in the ruciio- 
activity of raw surface waters. 

For the first two years of the Network opera- 
tions, beta determinations were made on weekly 
samples. Alpha determinations were reported 
generally on composites of more than one 
weekly sample. Since January 1959, a portion 
of each sample from all stations in the Network 
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Ficure 1.—NATIONAL WATER QUALITY NETWORK SAMPLING STATIONS, MARCH 1962 


has been composited into a 3-month sample for 


measurement of strontium—90 concentration. 

Beginning January 1, 1960, the frequency of 
beta determinations varied depending on the 
status of each particular station. For the first 
operating year of each new station, analyses 
were being conducted weekly. Weekly analyses 
were to be continued indefinitely for all stations 
which may be affected by waste discharges 
from nuclear installations. Semimonthly deter- 
minations (on composites of 2 or 3 weekly 
samples) were conducted for stations which 
still showed some beta activity above back- 
ground. Monthly determinations (on compos- 
ites of all samples received from a station dur- 
ing the month) were conducted on samples 
from streams where beta activity was at back- 
ground levels. 

Also in January 1960, the frequency of 
alpha determinations was changed. For the 
first operating year of each new station, analy- 
ses were done weekly. At some stations on the 
Colorado and Animas Rivers determinations 
were done on weekly samples or semimonthly 
on 2- or 3-week composites. The remainder of 
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the stations were scheduled so that each made 
one gross alpha determination per month. 

Following the resumption of nuclear weap- 
ons testing in the atmosphere by the U.S.S.R., 
the gross beta and alpha determination sched- 
ules were altered. Since September 1, 1961, 
gross beta determinations have been made on 
all samples collected (compositing weekly 
samples for monthly or semimonthly gross beta 
or alpha determinations will cease). Since Oc- 
tober 1, 1961, gross alpha determinations have 
been made on one sample from each station 
each month, unless there is evidence of alpha 
activity in excess of background levels. In the 
latter instance, an alpha determination has 
been made on a weekly or biweekly basis, de- 
pending on what is considered the norm for a 
particular station. 

The data reported in table 1 represent the 
average of all data reported for the periods in- 
dicated. The reported strontium—90 data are the 
results of determinations on 3-month composite 
samples for the quarter ending in the month 
shown. 
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TaBLeE 1.—RADIOACTIVITY IN RAW SURFACE WATERS 


[Average concentrations in pyc /liter| 





Quarter 

ending 

Dec. 31, 
1961 


Station | 
Strontium- 
90 


Total 





RI SPOS TI, Bi icckcccccdcccccdctccnccsseccosscc 
Animas River: Cedar Hill, N. Mex 
Apalachicola River: Chattahoochie, Fla 
Arkansas River: 
Coolidge, Kansas 
Ponca City, Okla_- 
Pendleton Ferry, Ark 
Big Horn River: Hardin, Mont 
hattahoochie River: 
Columbus, Ga_--_--.- 
EES SS SS Lee er i Lene emt 
eG aa ee eee 
lear Water River: East Lewiston, Idaho. .._..................-...-- 
‘olorado River: 
Loma, Colo 
EEE Ser Se ee a AO ae han 
Boulder City, Nev 
REFER Sa AR C= i = ap en 
, aa 
olumbia River: 
Wenatchee, Wash 
Pasco, Wash__. 
Bonneville Dam, Oreg 
Clatskanie, Oreg-- 
McNary Dam, Oreg..............-.. 
Connecticut River: 
Northfield, Mass_-_-_- 
I ae es sabe eaneiane 
Delaware River: 
Philadelphia, Pa 
Trenton, New Jersey-- 
Martins Creek, Pa . 
Escambia River: Century, Fla_..._-_-- Mesainiaibinnvednaaumaitmil 
Great Lakes: 
Eg EE SE ee ee ee eee eRe a 
Detroit, Mich -- 
PONG BEGML, BENOM..nccocecccosce : Pe ee eee ee 
RRS 2 ae ee Ae bh aes 
Sault Ste. Marie, Mich.__._---- 
Gary, Ind_.- 
Duluth, Minn ER Sea Ree ae A RP a ao 
Hudson River: Poughkeepsie, N. Y_- 


~ 


Klamath River: Copeo, Oreg.............-.- 
Renee memes Seewers COOOL, OUIG. . . onc cccccnnccccccccecccsccccce 
Mississippi River: 
St. Paul, Minn 
EES TRESS Sa ee a 
Burlington, Iowa 
E. St. Louis, Ml 
ed idea bade 
A i cis tt eiiteatiend 
New Orleans, La 
Vicksburg, Miss 
Missouri River: 
Williston, N. 
Bismarck, N. Dak 
Yankton, S. Dak 
Omaha, Nebr 
St. Joseph, Mo 
Kansas City, Kans_. 
St. Louis, Mo 
Monongahela River: Pittsburgh, Pa 
North Platte River: Henry, Nebr 











September 1962 


| 
March 1962 
Beta activity Alpha activity 
| 
Suspended Dissolved Total Suspended | Dissolved Total 
| 
25 | 19 | 44 0 0 0 
74 | 32 | 106 12 7 19 
24 16 | 40 
36 | 74 110 
17 | 12 29 0 I 1 
116 49 165 1 { 1 
53 21 | 74 . 4 12 
56 24 | 80 0 ( 0 
19 | 10 29 0 ( 0 
3 | 3 | 6 1 2 
18 12 | 30 ] l 
| 
37 92 8 4 12 
167 43 210 39 ] 49 
6 32 | 38 1 
2 2 31 0 
3 | 61 tr} 0) “ ~ 
5 | 10 15 0 l 
5. 558 611 0 ] l 
26 258 284 0 2 
21 | 132 153 0 1 
35 | 387 422 0 { 0 
7 23 30 0 0 
uu 20 29 0 0 
22 21 43 { { 0 
30 19 49 ] { l 
16 20 36 0 0 
37 | 18 55 l l 
13 22 3 0 
12 16 25 0 U 
4/| - 12 0 ( 0 
2 | 7 i) l l 2 
1 5 6 0 0 
12 2 24 0 0 
10 2 2 0 0 
32 41 73 
tt 58 22 l l 
29 | 10 39 ( 0 
30 | 36 66 0 0 
- | 

| ' 

3 | 14 17 l l 
27 27 54 ( l l 
s4 24 108 0 l 
104 60 164 
137 45 182 0 2 
67 33 100 } 

80 27 107 3 | l 4 
76 31 107 ; 4 
23 | 17 40 2 

16 | 18 | 34 0 { 4 
23 | 30 53 0 7 
41 | 70 | 111 

| 70 43 113 8 10 
151 | 47 198 - 

100 31 | 131 14 2 16 
26 14 | 40 2 l 2 
7 | 49 | 56 l 30 31 

| 
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TasBLe 1.—RADIOACTIVITY IN RAW SURFACE WATERS—Continued 


Quarter 

ending 

Dec. 31, March 1962 
1961 

Station 
Strontium- 

90 Beta activity Alpha activity 

Total Suspended Dissolved Total Suspended Dissolved Total 

Ohio River: 

East Liverpool, Ohio 23 15 38 1 

Huntington, W. Va - 4( 15 5 l 

Cincinnati, Ohio 52 18 70 0 

Louisville, Ky : 62 17 79 4 

Evan lle, Ind 4 292 106 3 

Cairo, Ill s( 34 114 

Ouacl River: Bast I 45 9 Q7 1 
Platte | r: Platt uth, N 22 44 66 0 f 
Potomac River 
Williamsport, M . 10 18 0 1 
Great Falls, Md { 10 14 
Rainy River: 
Baudette, Minn 14 10 24 ] 0 
International Fls, Minr l § 9 0 ) 
Red River, South: 
Alexandria, L 10] 3 136 
Deni lex 31 4 0 1 
I Grande Rive 

Alamosa, (<¢ 1] 22 33 ] l 

El Paso, Tex 14 14 8 3 4 

La , Tex 14 lf 30 1 3 

I A ville, Tex 13 17 +) 0 0 

I ke River: John |} Kerr I & D Va 3 19 2 0 ) 

; River: Ruliff, 7 29 14 73 0 0 [ 
Juan ver: Shit ck, N. Mex 53 20 a3 7 11 ‘ 
Lawrence River: M na, N. Y iT 18 28 0 ( > 

uylkill Rive PI I } ] 30 $9 1 

va ih Rive ee 

North August ( { 13 - 

I Wentworth, G 4 an 

yah Ri I 1, Va 0.2 2 1] } 1 
p ¢ k: Ancl A 1 2 f = 0 
ike | er: 
Waw , Wast if 9 3 1 
Payette, Idah¢ 1 27 9 | , 
Platte River: Ju ( 7 71 . 9 23 
t hanna River: 
, Pa zt $3 0 

( vingo, M 4] 18 

I e River 

Le! City, T t 99 48 1 
h no oe 24 28 

Br , Al 19 ”) 0 

kwick Lat i in ‘ 4] 69 ] ) 
lor River: ¢ mbus, M ( 7 19 4 0 
I U Riv Far Calif 32 . 0 
\ rl > N 1 Ok 14 61 208 
y I Rict ,wW by ; 
Y Riv ney, M 29 2 61 18 


Radiostrontium in Tap Water' 


Healih and Safety Laboratory 


U.S. Atomic Energy Commission 


The Health and Safety Laboratory (HASL) 
has been assaying monthly composites of daily 
samples of tap water for strontium—90 at New 
York City since August 1954 and at Richmond, 
California since April 1958. Strontium—89 has 
been determined since September 1961. 

1 U.S. Atomic Energy Commission, Fallout Program 
Quarterly Summary Report, HASL-127, Office of Tech- 


nical Services, Department of Commerce, Washington 
25, D.C. (July 1, 1962), price $3.00. 


The strontium—90 concentrations and stron- 
tium—89/strontium-90 ratios from January 
through April 1962 are presented in table 1, 
while the strontium—90 concentrations through 
April 1962 are plotted in figure 1. Data prior 
to 1958 appear in an earlier HASL report.’ 


2U.S. Atomic Energy Commission, Environmental! 


Contamination from Weapon Tests, HASL-—42, Office 
of Technical Services, Department of Commerce, Wash- 
ington 25, D.C. (October 1962), price $3.50. 
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FiGURE 1.—STRONTIUM-90 CONCENTRATIONS IN 
TAP WATER 





Comments 


The results presented in figure 1 show that 
prior to 1961 the strontium—90 concentrations 
in tap water from Richmond were lower than 
those in tap water from New York City, which 
is the usual east-west relationship. The levels 
in both cities were about the same for the first 
half of 1961, which may be due to the similari- 
ties between fallout rates in these areas.* After 
January 1962, the strontium-90 concentrations 
increased sharply in both cities to 1959 levels, 


8U.S. Atomic Energy Commission, Fallout Program 
Quarterly Summary Report, HASL—122, Office of Tech- 
nical Services, Department of Commerce, Washington 
25, D.C. (April 1, 1962), price $3.00. 


September 1962 


TaBLE 1.—RADIOSTRONTIUM IN TAP WATER 
New York ( I { f " 
Month 
_ liter Sr®/Sr® rr 
1959 Average 0.40 
1960 Average 0.47 
1961 Average 0.32 
1962 January 0.37 8.3 14 
February 42 i) 
March 73 l 
April 74 7 
with the usual east—west relationship again 


being demonstrated. The strontium—89/stron- 
tium—90 ratios indicate injection of fresh fission 
products, including strontium—89 at Richmond. 
It is evident from these data that debris from 
the U.S.S.R. testing series is entering the water 


supply systems and is mixing with the older 
debris already present. 
Previous coverage in Radiological Health Data 
Period Issue 
September 1959 April 1960 
December 1959 July 1960 
December 1959 and 
first quarter 1960 August 1960 
Second quarter 1960 December 1960 


Third quarter 1960 


April 1961 
Fourth quarter 1960 


Septe mber 1961 


First quarter 1961 December 1691 
Second quarter 1961 March 1962 
Third and fourth quarters 1961 June 1962 
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SECTION V.—OTHER DATA 


Mid-May Iodine—131 Fallout in the Midwest 


U.S. Weather Bureau, Department of Commerce, and 


Division of Radiological Health, 
Public Health Service 


Iodine-131 attributed to the Christmas Is- 
land tests was first observed in pasteurized 
milk in some of the midwestern States during 
the second and third weeks of May 1962. Since 
that time, additional data and information have 
been secured from the U.S. Weather Bureau 
and the Radiation Surveillance Network (RSN) 
which show some correlation with the occur- 
rence of iodine—131 in milk. 


Fission Product Activity in Air 


Fission product activity of airborne particu- 
lates is monitored continuously at about 70 
stations by the RSN. To adequately describe 
fission product activity, both gross beta con- 
centration and age of fission products are neces- 
sary. (Refer to page 311 for the method of 
determination of concentration and age of 
fission products.) The upper two maps on each 
page of figure 1 give a geographical day-by-day 
progression (May 8-15) of the fission product 
gross beta concentrations of particulates in 
surface air and the extrapolated age of fission 
products in days after formation. 

The age shown by the age contours is an 
apparent or average age. For example, an ap- 
parent age of 60 days only 15 days after the 
first test of the series indicates a mixture of 
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fresh products with some of the older activity 
from the 1961 U.S.S.R. tests. 


Precipitation 


Precipitation data are presented in the lower 
maps of figure 1. The numbers inside the 
rectangles represent the extrapolated age of 
fission products in days and the total beta ac- 
tivity deposited by rainfall during a 24 hour 
period as determined by RSN. The shaded areas 
represent depth of precipitation in millimeters 
as measured by the Weather Bureau during a 
24-hour period ending 1:00 a.m., EST, on the 
same date. The fronts and the high and low 
pressure centers are shown for 1:00 a.m.! 

Although the blank areas on the precipitation 
maps indicate no precipitation, it is possible 
that some of these areas may have received 
small local showers that fell between the coarse 
network of Weather Bureau stations. Several 
such showers were detected by radar and are so 
indicated in table 1. 


Iodine-131 in Milk 


Iodine—131 concentrations in composited pas- 
teurized milk are monitored in 61 cities 





1U.S. Department of Commerce, Weather Bureau, 
Daily Weather Map (May 8-15, 1962). 
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TaBLe 1.—U. 8S. WEATHER BUREAU RAINFALL DATA 
[Depth of rainfall in mm] 







































































1962 
Station ao ’ —_ 
May May May May May May May | May | May May May May | May 
4 5 6 7 8 “4 10 ll 12 13 14 15 | 16 
i 
— -| =~ —— Ss eee Be 
RE eG Bn ntncaccativncsasenempensacs 0 0 0 ®°T 0 0 0 0 0 0 0 0 | 0 
EEE EL eR 0 0 bo . 0 0 | 0 | 0 | 0 0 0 0 0 
aS a ee 0 0 4.0 0 19 0 4.2 2.5 0 17 0 0 0 
ee ae 0 0 6.0 0 40 0 4 0 0 0 | T 0 0 
ee neue T 0 0 0 0 0 | %% bp 0 0 0 0 0 
OT as . 0.5 0 0 3.5 0 | T T 60 24 1.0 ( 10 
ee et 0 0 0 0 0 4.8 0 T 0 0 0 ( 0 
OR a i a tric donclih Sp eilleiad ine abated toa 0.2 0 0 0 2.0 0 0 19 0 | 0 ) 0 0 
ee Ee 0.2 0 0 6 0 1.5 0 | 0 | 0 | 0 | 3.5 0 0 
AS EE ee oe 0 0 0 T 0.2 | 3.3 | T 12 0 | 0 0 0 0 
CN WI de ccanendctsnnndenesacen 0 0 0 0 0 0 I Oo | 0 0 0 0 0 
eo SO eee SAR EREDST 0 0 0 0 3.8 Oo | 0 0 0 0 1 0 0 
ia | — 
® T indicates trace. 
> Although no measureable rain was reported, radar echoes indicated precipitation in the vicinity. 
TaBLeE 2.—IODINE-CONCENTRATIONS IN PASTEURIZED MILK, AT SELECTED STATIONS! 
[Concentrations in uyuc/liter) 
ee : ) —— ———— 
Milk Date | | 
sampling May 8 | 9 10 ll 12 13 14 15 16 17 18 19 20 al | 22 | 23 | 24 | 25 2 27 28 
station 1962 | 
it Dee ae saa Gee ME eS i _ © -_ a — -* —_ - 
Little Rock, Ark. 30 | |<10| 40} 
Denver, Colo. <10 45 <10 | 
Des Moines, Iowa <10 300 60 7 
Wichita,’ Kans. 670 660 | 215 | | 165 | 250 
Louisville, Ky. <10 20 | 30 | 
Minneapolis, <10 290 | | 170 
Minn. | 
Kansas City, Mo. 45 605 | | 150 
St. Louis, Mo. 15 80 50 | <10 | 75 
Syracuse, N. Y. <10 | 
Cincinnati,¥Ohio <10 50 20 | | 
Chattanooga, <10 30 | <10 | 
Tenn. 
Charleston, W. Va. <10 40 | | 50 | 
| | | 












































Data from Pasteurized Milk Monitoring Network, compiled by the Radiation Surveillance Center. 


by the Public Health Service Milk monitoring 
Network (see page 336). The milk collection 
areas (milksheds) for 11 of the midwestern 
sampling points are shown in figure 2, and the 
iodine-131 concentrations in milk from the 
same locations during the second and third 
weeks of May are presented in table 2. 

More detailed milk sampling data within the 


) midwest region for the May 8-15 period were 


obtained from the St. Louis County Health 
Department’s Market Milk Study. These data 
are of particular interest to show possible rela- 
tions to the meteorological and other data for 
the St. Louis milk collection area, since the 
milk samples are composited identically to the 
PHS Pasteurized Milk Monitoring Program 
sample for St. Louis and are collected daily. 
Table 3 and figure 3 present the daily concen- 
trations of iodine-131 in St. Louis for May 
8-28 and an estimated average precipitation in 


September 1962 


the St. Louis milk collection area based on the 
Daily Weather Maps. 


Interpretation 


Laboratory examination of gross beta con- 
centrations in air* (see concentration contour 
maps in figure 1) shows no evidence of any 
unusual event which could be associated with 
the appearance of iodine in milk, in the central 
portion of the United States during the second 
week of May. However, age of fission product 
analysis* of the RSN air filter samples permits 
the development of fission product age contour 
maps (figure 1) which point out a more reveal- 
ing picture. Here, the intrusion of fresh fission 
products as shown on these maps coincides with 
the area where relatively high levels of iodine— 





*A minimum of 10 days after date of air filter re- 
moval is required for the gross beta concentration and 
age of fission product determinations. 
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Precipitation 








Fission Product Activity in Precipitation 
24 Hour Period Ending 8:00am. Local 
Time of the Date Indicated. (Same 
Period Applies to Air Maps Above) 


Top Number Indicates Age of Fission 
Products At Time of Collection 








LEGEND 


Total Precipitation During the 24 
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Weather Symbols Showing Conditions 
At 1:00am. EST 


AAA Cold Front 
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Taste 3.—IODINE-131 IN MARKET MILK IN 
ST. LOUIS AND PRECIPITATION IN THE 
ST. LOUIS COLLECTION AREA* 





Estimated precipitation 
| Ps in milk 














1962 | | (gpe/liter) 

| Percent of area| Average mm | 

| with rain } of ppt. 

| 

| | 
et PER | 30% | 7 | ‘ND 
it) | 80% | 5 | 9 
10 j 80% | 2 ND 
a ee ; 70% 10 ND 

| 
12 70% 5 6 
13 20% 2 e_ 
14 0% | 0 | 32 
15 5% Trace 49 
“a 10% Trace | 74 
17. 0% 0 | 66 
18_. 30% | 4 76 
19. 0% | 0 | 58 
| 

20 20% | 15 | — 
2 20% Trace | 38 
22 40% Trace | 46 
3 | 407 3 37 

! | 
24 10% | Trace 26 
25 30% | Trace | 17 
26 100% | 5 | 45 
27 80% | 5 = 

28 100% | 2 


| 30 





* Milk sampling by the St. Louis County Health Department; precipita- 
tion estimated from Daily Weather Maps U.S. Weather Bureau. 

> ND indicates non-detectable. 

© — indicates no sample. 


131 were observed in milk. Because of its short 
half life (8 days), iodine-131 from fallout is 
associated only with relatively fresh fission 
products. 

Because fresh fission product activity in pre- 
cipitation can ‘usually be demonstrated in the 
chain of events for transmitting iodine-131 to 
milk, careful attention was directed to the pre- 
cipitation and other meteorological data in the 
vicinities of various cities where radioiodine 
was found in milk. It can be observed that some 
of the areas where iodine-131 was detected 
had heavy rains, but others, notably Wichita, 
Kansas, apparently had little or no rain at all, 
based on the Daily Weather Maps. 

One possible explanation for this apparent 
anomaly is suggested in the following comments 
submitted by Dr. Lester Machta, Chief, Mete- 
orological Research Projects Branch, U.S. 
Weather Bureau. 


“ 


. .. It is the nature of thundershowers that 
they are localized and the reports of rainfall at 
the Weather Bureau Airport rain gauge may not 
reflect the correct amount or even the presence 
of rainfall at the pasture fields. ... Radar, how- 
ever, does see all rainshowers within its range 
and in many instances it is clear from the radar 
reports that there must have been rain between 
the coarse network of reporting raingauges... . 
The Weather Bureau is currently reporting, on 
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an experimental basis, the tops of radar echoes. 
Inspection of these cloud top reports indicates 
that during the period of 10-14 May, some of 
the thunderclouds rose to heights of 50,000 feet 
or more. At the same time, the officially reported 
height of the tropopause was about 40,000 + 
2,000 feet. Thus, it may be concluded that even if 
radioactive debris were entirely confined to the 
stratosphere (which at present is not confirmed), 
it is entirely possible that precipitation could 
have brought down material from within the 
stratosphere. 


“Debris was present in the lower stratosphere, 
between 50,000 and 60,000 feet as early as 8 May 
(and possibly earlier) over the U.S. between 31 
and 42°N from information provided by the Star- 
dust program of the Defense Atomic Support 
Agency. Preliminary dating of the debris found 
in these stratospheric samples suggested early 
May (possibly the 4th) as the time of origin. 
Thus, it is known that there was debris in the 
lower stratosphere at the probable time of the 
penetration of this level by the thunderclouds.” 


Dr. Machta also discussed the possible origin 
of the radioactive debris as follows: 


“The origin of the debris cannot be identified 
with absolute confidence. Normally, if a meteor- 
ological trajectory coincides with the arrival of 
debris from an announced detonation, this is ac- 
cepted as proof of origin in the absence of radio- 
chemical dating. This is not possible because the 
only announced nuclear tests since April 25, 
1962 took place at Christmas Island and there are 
insufficient weather data to be able to compute 
a trajectory of the air masses carrying the nu- 
clear debris from Christmas Island. However, 
during the period from 6-7 May through 15 May 
there was a flow of air in the upper troposphere 
and lower stratosphere in the western part of 
the U.S. from the west-southest or the southwest. 
Any debris from Chrismas Island tests which 
may, by some unknown trajectory, have been car- 
ried to about latitude 25°N off the Mexican west 
coast might reasonably be carried to the region 
covered by the stations listed in table 1.” 


More detailed study of the succession of 
meteorological and other events in the midwest 
for mid-May was made possible by examining 
the profile of the St. Louis daily composite milk 
samples (figure 3). This profile shows iodine— 
131 not detectable on May 11, barely detectable 
on May 12, and reaching a peak on May 16. 
From the precipitation maps it is evident that 
some rain fell in the milkshed during May 9 and 
10 with the possibility of deposition of fresh 


. fission products at that time. However, the date 


when most of the young activity was introduced 
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was probably May 11 when heavy rains with 
considerable deposition of young activity were 
reported in the area. (Note: these dates corre- 
spond to the map dates.) In this example 
iodine—131 was detected in market milk 1 or 2 
days after the most probable date of its injec- 
tion by rain. At least 5 days then elapsed before 
the radioiodine reached a peak in pasteurized 
milk. 

Examining the iodine values in St. Louis milk 
further, the question is raised as to the meaning 
of the second and third peaks on May 18 and 
22, since they may represent artifacts of ex- 
perimental deviations, or further injections of 
fresh activity into the milk collection area. Al- 
though not shown in figure 1, weather maps 
and RSN data indicate trace to light rains with 
possible fresh fission products in the St. Louis 
milkshed on May 16 and 18. Conceivably they 
could have introduced sufficient activity to pro- 
duce the later peaks, but the evidence is not 
conclusive since the first injection of activity 
was associated with a very heavy rainfall. 

The Wichita radioiodine in milk profile in 
figure 1 shows a peak on May 13 one order of 
magnitude higher than the St. Louis peak. 
Since the May 15 milk sample showed nearly 
the same level of radioiodine as on the 13th, it 
is possible that the peak occurred between these 
dates. Applying a 5-day minimum lapse period 
derived from the St. Louis data places the esti- 
mated date of injection of radioiodine in the 
Wichita milk collection area as May 8 or 9. 
Although little or no rain was evident in the 
milkshed during that period, the young activity 
appearing in air on May 9 gives evidence of a 
substantial injection at that time. The mode of 
injection is open to question. If there were 
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thunderstorms on May 8 or 9 similar to the 
ones described by Dr. Machta on, May 10-14, 
such an injection from the stratosphere would 
be possible. 

Although heavy rains were probably involved 
in the St. Louis example (see figure 3) in the 
Wichita milkshed, trace or light scattered rains, 
or even some other mechanism for radioiodine 
deposition on pasture, could be implicated. This 
implication of the effects of spotty or trace 
rainfall supports the hypothesis that the sec- 
ond and third peaks in the St. Louis daily pro- 
file (figure 3) are real. 

After the peak in a profile, and with no fur- 
ther injections, the iodine-131 concentrations 
in milk drop sharply. From the profile slope an 
effective half-life may be determined. Such a 
value may be useful in extrapolating iodine-131 
in milk profiles back to a probable date of peak 
when no sample was collected on that day. 

The profiles for several cities in table 2 
(Kansas City, Des Moines, Omaha, and Wich- 
ita) having relatively high iodine-131 values 
show effective half-lives of 3 to 3.6 days. The 
St. Louis profile from PHS data shows a half- 
life of 7.2 days. However, if daily values are 
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considered, using the St. Louis Health Depart- 
ment data, and the second and third peaks are 
presumed real, the downslopes average ap- 
proximatély 3.1 days effective half-life. The 
agreement of this value with those profiles of 
higher concentration lends further weight to 
the argument that the small peaks on the St. 
Louis profile are real. It also suggests that 
small injections of this type tend to flatten the 


slopes of lower activity range profiles such as. 


St. Louis but have little effect on the slopes of 
higher activity range profiles such as Wichita. 


Summary 


From the data presented, it is apparent that, 
although gross beta concentrations in air do 
not always give indications of fresh fission 
product intrusions, the development of iso- 
contour maps showing the age of fission prod- 
ucts can demonstrate a meteorological event 
associated with an increase in radioiodine in 
milk. The St. Louis time-concentration profile 
of iodine-131 in market milk samples shows 
that radioiodine was detected 1 or 2 days after 


’ 


External Gamma Activity 


injection and reached a peak value about 5 days 
after injection of fresh fission products into 
the milk collection area. After the peak, an 
effective half life of 3.0 to 3.5 days was ob- 
served, excluding the effect of subsequent fresh 
fallout injections. 

Also it appears that deposition of fresh ac- 
tivity onto the grass may be affected by heavy 
rains, by relatively light rains, or by some other 
mechanism. A final comment by Dr. Machta 
may suggest some explanations. 


“.. If the rainfall at the station is taken 
literally as the amount which fell on the milk- 
shed (and this has already been questioned), the 
highest reading at Wichita, for example, corre- 
sponded with only a trace of rain on 10-11 May. 
Is this amount of water, less than 0.01 inches, 
enough to bring down significant amounts of 
1131? Is it likely that much of the I"*! deposited 
on plants early in a rainshower is washed off 
by the later rain? Does a trace of rain which may 
have resulted from the evaporation of a much 
larger amount of water during descent contain 
just as much fission products, but these do not 
leave the water during its evaporation?” 


Division of Radiological Health, Public Health Service 


Daily measurements of external gamma 
radiation are made at stations of the Radiation 
Surveillance Network to assure detection of 
any substantial deviations from normal back- 
ground levels. Portable Geiger-Mueller survey 
instruments are used to obtain measurements 


at three feet above the ground surface. June 
1962 data reported in table 1 are characteristic 
of individual station observations which in 
recent years have defined the range of normal 
background values. 
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TaBLE 1.—EXTERNAL GAMMA ACTIVITY, JUNE 1962 



































Station location Station location 
ee Average Ae A verage 
(mr/hr) mr/hr 
City State City | State 
a — ——$ — -| = -_ = 
Adak a 0.01 Lansing | Mich...... 0.02 
Anchorage OS Ree 0.01 || Minneapolis Minn....... 0.01 
Attu CO Oe 0.01 || Jackson | Miss_. 0.01 
Fairbanks eS 0.01 || Pascagoula Miss e 
Juneau | Se 0.01 || Jefferson City | Mo.. 0.01 
Kodiak REA SE A 0.01 Helena | Mont 0.03 
Nome a ae lal 0.01 Lincoln | Nebr Node 0.01 
Point Barrow | RSA aoe ae 0.01 Las Vegas | Nev....- 0.01 
St. Paul Island ia cine aaatinntaabananaddeadl 0.01 || Trenton | N.J 0.02 
Phoenix cen ninnitigtanwcans peened 0.01 || Concord | N. 
Little Rock Ee ee 0.01 Santa Fe | N. Mex 0.04 
Berkeley SERRE 0.01 Albany | N. Y. 0.02 
Los Angeles i 0.02 Buffalo iN. Y 0.01 
Denver 0.02 New York 1.2 
Hartford 0.01 Gastonia | N.C. 0.02 
Dover 0.01 Bismarck | N. D 0.01 
Washington 8 a eee 0.02 |} Columbus Ohio 0.01 
Jacksonville 5 _ SE Sere 0.02 || Painesville — | Ohio 0.01 
Miami ee ee 0.01 Oklahoma City | Okla... 0.02 
Atlanta ee 0.03 || Ponca City Okla 0.02 
Agana SSE Ae 0.01 Portland Se ctnu 0.02 
Honolulu - Ree 0.01 Harrisburg | Pa.. 0.01 
Boise a ae 0.02 |} San Juan 4 a 
Springfield ERE ee 0.01 Providence R. I 0.02 
Indianapolis RS ee 0.02 |} Columbia : =z 0.02 
lowa City SENOS | 0.01 || Pierre s.D 0.02 
Topeka i cnciiperdcéwtetuucabanee | 0.02 || Nashville | Tenn 0.01 
Frankfort AEE San ae 0.01 Austin Tex. 0.01 
New Orleans a | 0.02 || El Paso Tex 0.02 
Augusta eee | 0.02 || Salt Lake City Utah 0.02 
Presque Isle ae ae 0.02 Richmond Va.. 0.01 
Baltimore | = oaeees -| 0.02 || Seattle Wash 0.02 
Rockville | ae 0.01 Charleston W. Va 0.02 
Lawrence OES RO See 0.02 || Madison Wis 0.01 
Winchester | Mass . 0.02 || Cheyenne Wyo 0.02 


' 





* Dash indicates no data received. 


Strontium—90 In Human Bone 


TRI-CITY BONE SAMPLING! 
1960-1961 


J. Rivera 
Health and Safety Laboratory 
Atomic Energy Commission 


Since March of 1961, the Health and Safety 
Laboratory (HASL) has been collecting sam- 
ples of human vertebrae from autopsies per- 
formed by pathologists in New York City, 
Chicago, San Francisco, and San Juan, Puerto 
Rico. These samples were from individuals 
whose nutrition and metabolism could reason- 
ably be expected to have been normal just prior 
to death. 

Vertebrae were selected as the bones to be 
analyzed, because they were expected to have 
higher strontium—90 concentrations than other 





1 Quarterly Summary Report, HASL-127, p. 214 
(July 1, 1962). 
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bones. Samples were obtained from New York 
City, Chicago, and San Francisco, because esti- 
mates of the cietary intake of strontium—90 in 
these cities has been made every 3 months since 
March 1960 as a part of the Tri-City Diet Study 
(1). Samples were obtained from San Juan to 
see what effect a diet with less milk, and pre- 
sumably less calcium, would have on the stron- 
tium-90 content of bone. 

Data summarizing the dietary intake of 
strontium-90 in the 3 cities during 1960 and 
1961 are presented in table 1. The estimates 
tabulated are based on more than 400 analyses 
of food made by HASL during the last 2 years. 
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Taste 1—ANNUAL PER CAPITA DIETARY INTAKE OF STRONTIUM-90 











| New York City Chicago San Francisco 
Year l neeee ) an 
| puc/yr | ppc/gm Ca puc/yt puc/gm Ca puc/yT | puc/gm Ca 
1960 acidshiek oiednadadaisatahiciabadadeicnt 4300 11.2 3550 9.2 1700 | 4.4 
PD sidtncbdndoctndcdernbeneabednses Coed aeeeeEdbbb be enogienitinkin 3700 9.7 2670 7.0 1290 3.4 











The estimated per capita annual intake of 
strontium-—90 and calcium by the lowest income 
group from San Juan, Puerto Rico, based on a 
single sampling of foods made in June 1961, 
was 1340 puc Sr” per year and 170 gm calcium 
per year (7.9 pue Sr®/g Ca) (2). Although 
the diet of individuals in this income group was 
not considered typical of Puerto Rico, it was 
likely to have been representative of the diet of 
the individuals from whom bone samples were 
obtained. 

Estimates of the Sr®/Ca ratio of the diet of 
infants during the first year of life in New 
York City, Chicago, and San Francisco, based 
on analyses of samples of foods especially pre- 
pared for consumption by infants, indicated 
that there was no appreciable difference be- 
tween the ratio found in infant and adult diets 
at each of the cities (3). 

From March 1961 to March 1962, over 450 
bone samples were collected, of which 262 were 
considered suitable to be analyzed singly or as 
part of composite samples. A summary of the 
average Sr*/Ca ratios found in the samples is 
presented in table 2 and plotted in figure 1. 


TABLE 2.— 





Discussion 

The general variation of Sr®/Ca ratios in 
bone with age can best be seen in figure 1. The 
distribution with age of the points plotted is 
in agreement with that found by Kulp and 
Schulert (4), Bryant and Loutit (5), and other 
investigators. A peak from the youngest age 
bracket to about 5 years old can be noted, as 
well as a somewhat lower peak during the late 
teenage years. A gradual tapering off of the 
ratios in adult bones can also be noted. It may 
be mentioned that the values plotted are not 
characteristic of the skeleton as a whole, since 
no correction has been made for the faster 
turnover of vertebrae as compared to other 
bones in the adult. 


New York City bones had the highest stron- 
tium-90 ratios, Chicago had intermediate 
ratios, and San Francisco had the lowest ratios, 
although there were many exceptions where 
pairs of samples of the same age were com- 
pared between cities. These results indicated 
that there was a direct proportionality between 
dietary Sr®/Ca ratios and bone Sr®°/Ca ratios. 


WEIGHTED AVERAGE STRONTIUM-90 CONTENT OF HUMAN VERTEBRAE 
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| 
| New York City Chicago San Francisco San Juan 
Zen: vane wane cece — —_ a cs Se a are. 
' 
Age at death | | No. of No. of No. of | No. of 

| No. of samples Sr No. of | samples Sr% No. of | samples Sr*® | No.of | samples Sr 

analyses in (upc/gm | analyses in (upe/gm | analyses | in (upe/gm analyses | in (upe/gm 

\composite Ca) composite} Ca |composite| Ca | \com posite} Ca) 
= sas ae ieee” i= ene ee ee?” ee ie ic Se ee aad 
0-1 4) 8 | 3.43 1 1 | 1.40 | 2 10 0.49 
1-2 3 | 5 2.67 | 3 3 | 0.79 
2-3 2 | 2 2.34 
34 3 | 5 2.05 1 1 | 2.26 3 4 | 1.3% 
4-5 4| 4 | 1.74 2 | 3 | 2.08 2 2 2.15 
5-6 1 | 1 1.51 1 1 | 0.93 
6 7 5 | 5 1.37 | 
7-8 3 | 3 1.62 2 2 0.42 | l 1 | 1.38 
5-9 1 1 0.78 | 1 1 | 0.80 
9-10 2 | 2] 1.20 2 4) 1.18 
10-12 2 | 2 55 2 2 1.37 2 2 0.62 2 | 3 0.85 
12-14 IS 2 2} 0.62 1 2 1.03 1 1 0.67 1 | 1 | 0.89 
14-16 3 | 3 1.16 2 2 1.37 1 1 1.68 1 1 | 1.69 
16-18 6 | 6 1.44 1 1 1.36 | 2) 3 1.41 
18-20 11 | 11 | 1.03 | 3 3 0.48 | 5 | 7 | 1.14 
| SEP 4 16 1.05 | 1 10 0.57 3 15 0.50 2 | 10 0.93 
40-60 2 10 | 0.63 | 2 20 0.44 2 15 0.46 2] 10 | 0.70 
>o 1 5 0.69 1 9 0.76 2 15 0.50 l 5 0.96 
RE 58 | 90 | | 17 | 54 26 75 | | 19 | 43 | 

! | | 
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AGE AT DEATH 
FIGURE 1—STRONTIUM-90 IN HUMAN VERTEBRAE COLLECTED FROM MARCH 1961 TO MARCH 1962 


The San Juan, P. R., bone Sr®/Ca ratios were 
comparable to those observed in New York 
City. Since the intake of Sr® at San Juan was 
much less than in New York City, the propor- 
tionality between bone Sr®°/Ca ratios and diet 
Sr”/Ca ratios is seen to be a true one, and not 
just a proportionality with total Sr®® intake, as 
might be inferred from the data obtained from 
the 3 mainland cities alone. 

Although dietary intake estimates are avail- 
able for New York City, Chicago, and San 
Francisco for 1960, insufficient data exist on 
bone Sr*/Ca ratios from these cities for 1960 
to accurately test the predictive models that 
have been suggested for strontium—90 levels in 
man by comparing bone levels from the same 
area in successive years. However, it should be 
possible to evaluate the accuracy of these 
models by this method when data are collected 
on bone samples obtained from March 1962 to 
March 1963. 

It is hoped that when the current analyses 
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for stable strontium in bone and diet samples 
are completed, calculations of the specific ac- 
tivity of strontium in bones and that in diet 
can be used as was done by Bryant and Loutit 
(5) to add to the knowledge of bone metabo- 
lism. 


Previous coverage in Radiological Health Data: 


Period Issue 
1959 and 1960 May 1960 
1959 and 1960 July 1960 


1958, 1959 and 1960 
1957, 1958, 1959, 1960 
1957, 1958, 1959, 1960 


January 1961 
February 1961 
April 1961 


1959 and 1960 May 1961 
1958 and 1959 June 1961 
REFERENCES 
(1) USAEC Report No. HASL-90: 19-20 (August 18, 
1960). 
(2) USAEC Report No. HASL-122: 183 April l, 
1962). 
($) USAEC Report No. HASL—-122: 185 (April 1, 


1962). 

(4)Kulp, J. L. and Schulert, A., “Strontium-90 in 
Man V,” Science 186: 619-632 (May 18, 1962). 
(5) Bryant, F. J. and Loutit, J. F., “Human Bone 
Metabolism Deduced From Strontium Assays,” U. K. 
Report No. AERE-R $718, HMSO, London (1961). 
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CANADIAN HUMAN BONE SAMPLING PROGRAM! 
1960 


Radiation Protection Division 
Department of National Health and Welfare 
Ottawa, Canada 


For this program samples of human bone are 
obtained through the cooperation of hospital 
pathologists and are analyzed for strontium—-90. 
During 1960 the program was expanded con- 
siderably and samples are now received from 
nearly all of the major cities in Canada. Start- 
ing at the beginning of the year sample collec- 
tion was modified in two ways: (1) by limiting 
the bone type to vertebrae, in order to provide 
a more consistent set of data; and (2) by 
selecting samples as much as possible in line 
with population distribution. However, the 
number collected from each region is not suffi- 
cient to permit a statistical study of possible 
regional or age differences. 


Results 


The results of the analyses are shown in 
table 3, arranged in groups according to the 
ages of the subjects from which the samples 
were taken. In some cases samples from several 
subjects were pooled in order to obtain enough 
material for the analyses. Average values of 
the concentration are taken over the total num- 
ber of subjects, the results for pooled samples 
being regarded as sub-averages. 

As discussed in the Annual Report for 1959 
(1), the concentration of strontium—90 in ver- 
tebrae does not accurately represent the aver- 
age concentration in the whole skeleton, which 
is expected to be lower by a factor of 1.8. In 
children, however, the concentration in the 
different parts of the skeleton is expected to be 
more uniform. 

The average values for the different age 
groups are shown in the histogram in figure 2. 
In adults, the lower values assumed for the 
whole skeleton (factor, 1.8) are represented by 
a dotted line. Since this factor does not apply 
to children, the line is not extended into the 
younger age groups. 





1 Bird, P. M., A. H. Booth, and P. G. Mar, Annual 
Report for 1960 of the Radioactive Fallout Study Pro- 
gram, CNHW (RP-4) December 1961. 
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It is of interest to compare these data with 
the corresponding values in 1959. In general, 
it would appear that the average concentration 
of strontium—90 in human bone has increased 
by a factor of about 1.5 in children and by a 
factor of about 2 in adults. This increase is 
roughly in agreement with the prediction in 
the 1959 report, which was based on a mathe- 
matical analysis of the data at that time. This 
predicted value is shown in figure 1. It was 
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FIGURE 2.—HUMAN BONE DATA, 1960 


based on the assumption of a continued, almost 
linear increase in the concentration in the diet. 
Actually, as has been demonstrated by milk in 
this report, the concentration in food decreased 
somewhat during the year. If allowance was 
made for this, the calculated level would be 
reduced slightly, tending to bring it into better 
agreement with the observed values. 
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TasBLeE 3.—STRONTIUM-90 IN HUMAN BONE SAMPLES 
on | : 
No. of i} No. of 
| Location of hospital subjects Strontium-90 || | Location of hospital subjects Strontium-90 
Age group contributing sample (pooled ) puc/gm Ca) || Age group | contributing sample (pooled) puc/gm Ca 
| —— iF —_ —————SS SS —| os - a —. 
year I l 1.50 
1 0.77 
0-12 mo. | Toronto 5 2.32 3 0.71 
+19 hr. | Montrea 12 | 0.89 2 0.73 
+1 day | 6 0.77 || 30-59 years | New Westminster l 1.14 
+l day | 13 0.96 1 0.56 
1-3 day | 12 0.88 | Edmonton l 0.99 
. 5-10 day | 6 1,42 l 1.97 
ith 1 — 7 | 0.82 l 0.88 
+40 day 17 1.16 l 0.33 
‘al, 14-35 day 10 1.22 I 62 
; 5 mo. | 5 2.08 l 79 
ion - mo. | 7 1.88 l : l 0.74 
2-8 mo. 3 3.71 i Calgary l 0.68 
3eq 12 mo. 14 3.36 ] Regina l 0.92 
— Rigo | I 0.61 
ra 117 1.52 (Avg) 1 1.21 
‘ ————_—_—_——_} a | Winnipeg l 1.18 
18 | Edmonton 1 1.31 l 1.27 
i Regina 1 1.28 | l 1.48 
in 1-5 years | Toronto 1 1.49 | St Boniface l 0.77 
Montreal 3 0.65 | 1 1.19 
he- | 2 3.31 | Sault Ste. Marie l 0.93 
a —- | | l 0.64 
his ~ 1.58 (Avg) || | " 0.79 
—- — | | Toronto l 0.49 
vas Regina 1 1.65 | | Kingston | l 0.53 
1 0.93 | 1 0.51 
1 1.53 Ottawa l 0.69 
Sault Ste. Marie 1 1.28 | l 0.84 
6-9 years Toronto 1 1.11 l 1.37 
Montreal 1 1.05 1 ).74 
-, 1 1.77 l ). 57 
1 0.83 | 1 0.72 
Quebec l 3.07 | | l 0.91 
; 1 1.67 1 1.07 
| Halifax 1 0.85 1 0.85 
— — | l 1.00 
ll 1.43 (Avg) | l 0.55 
| | 9 
— |—— | - _ 1 1.17 
; | Victoria 1 | 1.52 | 0.7 
1 |} 1.53 Montreal l 0.93 
Vancouver 1 ; BZoee l 0.79 
1 | 1.90 | l 1.52 
: 1 0.97 1 0.84 
1 2.04 l 1,23 
1 0.89 1.48 
J | New Westminster 1 1.33 l 1.37 
| Saskatoon 1 1.36 1 1.92 
1 0.62 | Quebec l 0.84 
Winnipeg 1 1.96 } " 0.80 
~ 10-19 years Sault Ste. Marie l 1.06 | | Halifax l 1.69 
1 0.78 | 1 1.44 
: 1 1.27 l 1.37 
: Montreal l 1.36 l 
1 1.64 i 65 | 0.92 (Avg 
| 1 1.93 l a — 
1 0.91 I | Victoria 1 1.03 
| 1 1.41 | l 0.72 
: 1 0.59 | | 1 0.61 
| Quebec 1 1.60 1 0.77 
| 1 1.35 i] | 1 0.66 
: | 1 1.7! | Vancouver l 0.70 
Halifax 1 2.75 1 ). 65 
| | = |ru | ee ; 138 
i | 24 1.41 (Avg) | New Westminster l 1.40 
: | | ———____ - | Edmonton 1 ).77 
Victoria 1 1.18 l | Calgary l a 
} Vancouver 1 0.69 Regina l 0.41 
| 1 0.39 || 60 years and over 1 0.73 
| New Westminster 1 0.99 Winnipeg 1 1.41 
Years | Edmonton 1 0.41 1 1.38 
1 0.76 Kingston l 0.57 
| | Regina 1 1.39 1 0.53 
20-29 years 1 0.62 | Ottawa l 0.94 
Saskatoon 1 1.26 1 1.05 
Kingston 1 1.05 | 1 ).93 
| Ottawa 1 0.97 ! 0.84 
1 0.98 | 1 0.68 
Montreal 1 1.24 l I7 
g Quebec 1 0.92 l 0.91 
ost | Halifax 1 1.52 l 1.23 
| —- - = ] (). 78 
let. | 15 0.96 (Avg) | Montreal l ).61 
; | —— -- | l 0.89 
in Victoria 1 | 0.58 1 2.1 
1 0.44 | l ) #5 
sed 1 0.76 i} - l 0.40 
= 1 | 0.70 | Halifax l 87 
vas | Vancouver | i | 1.5! 
| | 1 | 0.37 4 0.8 Avg) 
be 1 0.78 
ter —___—— a cena 
ata September 1962 367 
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REFERENCE 


(1) Bird, P. M., A. H. Booth, and P. G. Mar, Annual 
Report for 1959 of the Radioactive Fallout Study 
Program, CNHW (RP-3) May 1960. 


Previous bone data in Radiological Health Data: 


Period Issue 
1958, 1959, and 1960 

(human, USA) May 1960 
1959 and 1960 (human, USA) July 1960 


1958, 1959, and 1960 


(human, USA) January 1961 


Period 


Issue 
1957 and 1958 (human,,. 
animal, Canada, USA) 
1960 (human, USA) 
1957 through 1960 
(human, USA) 
1959 and 1960 (human, USA) 
1958 and 1959 (human, Japan) 
1960 (bovine, USA) 
1956 through 1961 
(animal, worldwide) 


February 1961 
March 1961 


April 1961 
May 1961 
June 1961 
August 1961 


March 1962 





Environmental Levels of Radioactivity 


at Atomic Energy Commission Installations 


The U.S. Atomic Energy Commission re- 
ceives from its contractors quarterly reports on 
the environmental levels of radioactivity in the 
vicinity of major Commission installations. The 
reports include data from routine monitoring 
programs where operations are of such a na- 
ture that plant perimeter surveys are required. 

Various summaries of the environmental 
radioactivity data for 21 AEC installations 
have appeared in Radiological Health Data 
since November 1960. Summaries follow for 
Oak Ridge Area, Portsmouth Area Gaseous 
Diffusion Plant, and Savannah River Plant for 
third and fourth quarters 1961. 

The measured concentration of a _ radio- 
nuclide in air and water may be compared 
with the Maximum Permissible Concentration 
(MPC) of that nuclide as recommended by the 
National Committee on Radiation Protection 
and Measurement (NCRP). For the environ- 
ment near an AEC installation, the applicable 
MPC’s are one-tenth of the occupational MPC 
values for continuous exposure given in Na- 
tional Bureau of Standards, Handbook 69. The 
MPC values applicable to the following reports 
are given in table 1. 

To avoid any possible misunderstandings in 


1 National Bureau of Standards, Maximum Per- 
missible Body Burdens and Maximum Permissible Con- 
centrations of Radionuclides in Air and in Water for 
Occupational Exposure, Handbook 69, Superintendent 
of Documents, U.S. Government Printing Office, Wash- 
ington 25, D.C. (June 5, 1959) Price 35 cents. 
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the use of the term “Maximum Permissible 
Concentrations,” the Federal Radiation Coun- 
cil (FRC) has recommended the term “Radio- 
activity Concentration Guide” (RCG) for the 
use of Federal Agencies. Although FRC has 
not published a table of RCG values, several 
AEC installations, such as Savannah River 
Plant, have adopted FRC nomenclature and use 
the NCRP published values or derive their own 
RCG values. For a more detailed description of 
the meaning and use of the RCG, the reader is 
referred to FRC Report No. 2.2 Radiation Pro- 
tection Guides (RPG’s) in terms of total intake 
in puc/day averaged over a l-year period are 
reported in FRC Report No. 2 for radium, 
iodine—131, and strontium—90. (See footnote b 
in table 1, below.) 

In the following reports, the use of non- 
specific terms such as “total activity,” “total 
alpha,” and “gross beta” do not in themselves 
suggest any one MPC value. Often, when con- 
centrations are low a laboratory will assign an 
MPC value that is more restrictive than neces- 
sary. This avoids the more costly isotopic tests 
necessary to justify a less restrictive value. 
References to table 1 will be made to designate 
the appropriate MPC’s reported by the labora- 
tories. 


2 Federal Radiation Council, Background Material for 
the Development of Radiation Protection Standards, 
Report No. 2, Superintendent of Documents, U.S. Gov- 
ernment Printing Office, Washington 25, D.C. (Septem- 
ber 1961) Price 20 cents. 
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TaBLE 1.—SELECTED ENVIRONMENTAL MPC VALUES PERTAINING TO AEC INSTALLATION 
REPORTS BELOW 














Environmental MPC's 
Line | Radionuclide or mixture of unknown nuclides 
Water Air 
(pape / liter (japc/ mm) 
— ee en = 
1 | If Sr®, 19, Ph29, Pow, Att, Ras, Ra2™ Ra Ac???) Ra?%, Th? Pa2s!, Ths, and Th-nat are not present ®_......--- 3,000 | 
ee en ei ieee ni ae ba ee eed ee need ib uebisianneialdil 600 
Io sinh ih cad chains cab iaeriiniigiainaiamaaanninen 100 
a dirk adie anaasaaebmdaainemniishdabdeiekenaiadinianbiaails 10 0.04 
Oa ai cai te eemrmsiecniicmnin cummin 1.0 
6 | If@ emitters and Pb”®, Rc*?, Ra?%, Pu! are not present ®................-- SEE ES ee SA Se 10 
7 | If@ emitters and Sr, ['*, Pb210, Ac?77, Ra? Pa, Pu™!, Bk? are not present *__. EE RS a ee 100 
REET ERE IS Se Die GRU LS. | PRE et a aa Re Pee el AE eS ae a a a 10,000 200 
IRS SIRES SATE AER EL ES eR Ag RE IMIG a ee END Ee oe ' 20,000 | 500 
EELS I IN RT IE SS ie ae a eee erry A eer ae aia il 30,000 300 
RE NS CEES ae ae een Ce ST a 3,000 ,000 | 200 , 000 
b 300,000) | 
EERE SS eae Rae ECR ES ey oa Oe ee ea ne ee pe een! 2,000 | 300 
b(700) | b(100 
EE ee RN RR A A a | CLS ne aD 10,000 200 
aR NEE A SERS REA NE AOD ORE RRR FE ATE et a ee Ne Oe , 100 10 
33) | 
I a a 20,000 | 100 
1 I a se delice Soka eel dodanie sed dink nia Aabienasanmmadbendadicsenenshiind 20,000 | 2 











‘Not present’’ implies the concentration of the nuclide is small compared with its appropriate MPC. According to AEC regulations, a group of nuclides may 


be considered not present if the ratio of each nuclide is equal to or less than 1/10 of its appropriate MPC and if the sum of these ratios for the group in question 


is equal to or less than 1/4. 


> Numbers in parentheses are the RCG values used by the Savannah River Plant The RPG’s for daily intake of fodine-131 and strontium-90 as recom- 


mended by FRC (top of range II) are 100 and 200 uuc/day, respectively. 


OAK RIDGE AREA 
Third and Fourth Quarters 1961 


Union Carbide Nuclear Company 
Oak Ridge, Tennessee 


This report presents third and fourth quar- 
ter 1961 data on the environmental levels of 
radioactivity for the Oak Ridge Area. As shown 
in figure 1, K-25 Area, X-10 and Y-12 areas 
are located within the large AEC-controlled 
Oak Ridge Area. The Oak Ridge National 
Laboratory (ORNL) is located within the X-10 
area and the Oak Ridge Gaseous Diffusion 
Plant (ORGDP) is located within the K-25 
area. 

Radioactive waste materials arising from the 
operation of atomic energy installations at Oak 
Ridge are collected, treated, and disposed of 
according to their physical states. Solid wastes 
are buried in a Conasauga shale formation 
which has a marked ability to fix radioactive 
materials by ion exchange. Liquid wastes, 
which contain long-lived fission products, are 
confined in storage tanks or are released to 
trenches and pits located in the Conasauga 
shale formation. Low level liquid wastes are 
discharged, after preliminary treatment, to the 
surface streams. Air that may become contami- 
nated by radioactive materials is exhausted to 


September 1962 


the atmosphere from several tall stacks after 
treatment by means of filters, scrubbers, and/or 
precipitators. 


Air Monitoring 


Atmospheric contamination by long-lived 
fission products and fallout occurring in the 
general environment of East Tennessee are 
monitored by 2 systems of monitoring stations. 
One system consists of 7 stations which encircle 
the plant areas (figure 1) and provides data 
for evaluating the impact of all Oak Ridge 
Operations on the immediate environment. A 
second system consists of 8 stations encircling 
the Oak Ridge Area at distances of from 12 to 
120 miles (figure 2). This system provides data 
to aid in evaluating local conditions and to 
assist in determining the spread or dispersal of 
contamination should a major incident occur. 
Sampling is carried out by passing air continu- 
ously through a filter paper. Average concen- 
trations are tabulated in table 2. 

Atmospheric contamination by uranium was 
determined during the third quarter by taking 
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Figure 1—OAK RIDGE AREA ENVIRONMENTAL SAMPLING LOCATIONS 


periodic air samples at eight locations on a five- 
mile radius from the ORGDP (figure 1). In the 
fourth quarter, the procedure was changed to 
provide continuous sampling at the five sites 
indicated in figure 1. 

The average beta activity in air during this 
six-month period was considerably higher than 
the levels of the first and second quarters of 
1961. However, this increase is attributed to 
weapons test fallout which began arriving in 
the Oak Ridge area on September 17, 1961. The 
air contamination collected on the filters was 
identified by gamma spectrometry as mixed 
fission products such as might be expected from 
weapons tests. These activity levels are no 
greater than the average of those measured in 
other areas of the United States. 

The average air-borne alpha activity as 
measured five miles from the ORGDP did not 
increase appreciably over previous quarters; 
and the third and fourth quarter levels were 
2.3 and 12 percent respectively of the maximum 
permissible concentration for populations in 
the neighborhood of a controlled area. 


TaBLe 2.—LONG-LIVED GROSS BETA CONCENTRA- 
TIONS IN AIR, OAK RIDGE AREA 


[Average concentrations in uuc/m?) 


Third quarter Fourth quarter 
1961 1961 
Station number 
(see figures 1 and 2 


Number | Average | Number | Average 


of gross 8 of gross 8 
samples samples 
Perimeter stations: 
HP-11 : OS Ee aN 14 2.05 13 3.2 
H P-12.. CLES REN eet ee 14 2.18 13 3.7 
HP-13 os : : 14 1.98 13 3 
HP-14 ' iat 14 1.65 13 3.2 
HP-15 14 2.09 13 4.0 
H P-16 ‘ 14 1.90 13 3.4 
HP-17 14 2.2 13 3. 
All perimeter stations _.._-- Gs 2.09 1 3 
Remote stations: 

P-19_ , . 14 2.28 l 4.1 
H P-20 - 14 2.66 l 3.8 
H P-21 . 14 2.31 lk 4.3 
H P-22__- i ee 14 2.04 1: 4.1 
H P-23 ‘ 14 3.10 1 4.4 
H P-24__. j ; 14 3.00 13 4.f 
H P-25 14 1.72 13 3.7 
H P-26- nites , , 14 1.79 13 3.4 

All remote stations__....__.- 112 2.36 104 4.1 





Water Monitoring 


Large volume, low level liquid wastes origi- 
nating at ORNL are discharged, after some 
preliminary treatment, into the Tennessee 
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FicurE 2.—REMOTE AIR MONITORING STATIONS 
OAK RIDGE AREA 


River System by way of White Oak Creek and 
the Clinch River. Liquid wastes originating 
at the ORGDP and the Y-12 Plant are dis- 
charged to Poplar Creek and thence to the 
Clinch River. Releases are controlled so that 
resulting average concentrations in the Clinch 
River comply with the maximum permissible 
levels for populations in the neighborhood of a 
controlled area as recommended by the Na- 
tional Committee on Radiation Protection 
(NCRP). The concentration of radioactivity 


TABLE 4.- 





TaBLe 3.—CONCEN TRATIONS OF ALPHA-EMITTING 
MATERIALS IN AIR FIVE MILES FROM ORGDP 


[Average concentrations in wuc/m) 


Number 
Type of of Concen- 
sampling samples | tration 


Period Type of 
(1961 analysis 


Third quarter Uranium con- Random; 10 10 0.045 
(8 stations centration minute sam- 
ples 
Fourth quarter Gross alpha* Continuous 592 0.24 


(5 stations 





* Interpreted as uranium. 


leaving White Oak Creek is measured, and con- 
centration values for the Clinch River are cal- 
culated on the basis of the dilution provided by 
the river. 


Water samples are taken at a number of 
locations in the Clinch River, beginning at a 
point above the entry of wastes into the river 
and ending at Center’s Ferry near Kingston, 
Tennessee. Stream gauging operations are car- 
ried on continuously by the U.S. Geological 
Survey to obtain dilution factors for calculating 
the probable concentrations of wastes in the 
river. 

Samples are analyzed for the long-lived beta 
emitters, for uranium, and for the transuranic 
alpha emitters. 


Analyses are made of the effluent for the 


CONCENTRATIONS OF MAJOR RADIONUCLIDES IN THE CLINCH RIVER 


[Average concentrations in uuc/lit 


Third quarter 1961 Fourth quarter 1961 
) = - 
Location on Clinch River ® | Location on Clinch River * 
Radionuclide | 
Mi. 33.2 | Mi. 20.8 Mi. 4.5 Mi. 33.2 Mi. 20.8 Mi. 4.5 
| (Upstream (Outfall Down- | (Upstream) | (Outf Down- 
| tream } tream 
— |-— 
Sr% mee 1.0 2.3 2 0.8 | g 33 
Cel __ 0 0.2 ae 0.4 1.8 
Cs? ‘ °ND 1.7 ) 0.5 ) 
Rui 106. 4.5 90 ) 210 
Co___ F ND 1.3 2 6 
Gross beta_. 3.0 170 2 2 8 240 
® The location on Clinch River is given in terms of the distance upstream from the Tennessee River. See figure 1 
> The concentrations at mi. 20.8 are not measured directly but the values calculated on the basis of levels of waste released and the dilution afforded by the 
river. These concentrations therefore do not include activity from fallout and therefore are not directly comparable to measured activity at the other points 
© N D—indicates none detected 


TABLE 5. 


[Average concentratix 


Sampling location 


Upstream from ORGDP 
Downstream from ORGDP 


September 1962 


URANIUM CONCENTRATION IN THE CLINCH RIVER, OAK RIDGE AREA 


TLS 17) papa lite 


Third quarter 1961 Fourth quarter 1961 
Number of Uraniun Numbe f Uranium 
amples concentratior I oncentration 
l 1.8 1.1 
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TaBLe 6.—EXTERNAL GAMMA RADIATION LEVELS, 


OAK RIDGE AREA 


[Average dose rates in mr/hr] 


Third Fourth 


Location quarter quarter 
1961 1961 
Solway Gate. _. 7 0.015 0.021 
Y-12 East Portal_.....-- _ : 0.018 0.019 
Newcomb Road....- : . = 0.017 0.020 
Gallaher Gate_..__.- d 0.023 0.023 
White Wing Gate 0.021 0.019 
Average : : 0.019 0.020 


long-lived radionuclides only, since cooling time 
and holdup time in the waste effluent system is 
such that short-lived radionuclides are not 
present. The averages are tabulated in tables 
4 and 5. 


Gamma Measurements 


External gamma radiation levels are meas- 
ured monthly at a number of locations in the 
Oak Ridge Area. Measurements are taken with 
a Geiger-Mueller tube at a distance of 3 feet 


above ground, and the results are tabulated in 
table 6 in terms of mr/hr. Although a slight 
increase was noted over the first and second 
quarter levels, the time of this increase coin- 
cides with the arrival of weapons test fallout. 


Conclusion 


The air and ground contamination in the 
immediate and remote environs of Oak Ridge 
increased during the third and fourth quarters 
of 1961, but was identified as originating from 
sources other than local plant operations. 


The release of low level radioactive liquid 
wastes contributes some radioactivity to the 
Clinch River, but the concentrations remain 
well below the maximum permissible concen- 
tration recommended by the NCRP. 


Previous coverage in Radiological Health Data 
Period Issue 

1959 and first quarter 1960 December 1960 
Second and third quarters 1960 March 1961 
Fourth quarter 1960 July 1961 
First and second quarters 1961 January 1962 


PORTSMOUTH AREA GASEOUS DIFFUSION PLANT 


Third and Fourth Quarters 1961 


Goodyear Atomic Corporation 
Portsmouth, Ohio 


The separation of uranium isotopes by the 
gaseous diffusion process presents control prob- 
lems similar to any chemical process using 
toxic solvents and extraction solutions. Natural 
uranium and thorium—234 are the most likely 
radionuclides to be released to the environment 
by the Portsmouth Area Gaseous Diffusion 
Plant. Since natural uranium is an alpha emit- 
ter and thorium—234 is a beta-gamma emitter, 
environmental monitoring is conducted for evi- 
dence of alpha and beta-gamma emitters to test 
the effectiveness of plant controls. 

Air samples are collected monthly at 17 sites 
located from 1 to 6 miles from the plant as 
shown in figure 3. Monthly water samples are 
collected at 14 locations within 5 miles of the 
plant. 

Average alpha and beta-gamma concentra- 
tions in air and water are summarized in table 
7. The external gamma levels are measured at 
the air sampling locations shown in figure 3 and 
the results included in table 7. 

A marked increase of airborne beta-gamma 
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FIGURE 3.—AIR SAMPLING LOCATIONS, PORTS- 
MOUTH GASEOUS DIFFUSION PLANT 
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TasLeE 7.—AVERAGE LEVELS OF RADIOACTIVITY IN THE ENVIRON MENT OF THE PORTSMOUTH PLANT 





Basis of measurement 


,ir-alpha concentration aii 
Air-beta-gamma concentration - - 
Water-alpha concentration 
Water-beta-gamma concentration 
External gamma. -- 


activity was noted during the fourth quarter 
1961. However, this increase was expected be- 
cause of the resumption of nuclear weapons 
testing in September 1961. The constant alpha 
activity levels imply that the beta-gamma in- 
crease was not a result of plant operations. 
Water alpha and beta-gamma concentrations 
remain essentially unchanged from previous 
quarters. The slight increase in external gamma 


SAVANNAH RIVER PLANT 
Third and Fourth Quarters 1961 


E. I. du Pont de Nemours 
Aiken, South Carolina 


The Savannah River Plant (SRP) maintains 
a continuous monitoring program to determine 
the concentrations of radioactive materials in a 
1200 square mile area outside the plant perime- 
ter. Included in this area are parts of Aiken, 
Barnwell, and Allendale Counties in South 
Carolina and Richmond, Burke, and Screven 
Counties in Georgia. This program, initiated in 
1951 prior to plant operations, is carried out by 
the Health Physics Section of E. I. du Pont de 
Nemours and Company, prime contractor for 
operation of the plant for the Atomic Energy 
Commission. 

Although plant operations discharge some 
very low level gaseous and liquid wastes to the 
environment by controlled releases, dispersal 
is adequate to insure that the concentration of 
radioactive materials is well below the Radia- 
tion Concentration Guide (RCG) included in 
table 1. Continuous surveillance of the Savan- 
nah River Plant provides information useful 
both as a measure of the effectiveness of plant 
controls and as evidence of the strict adherence 
to the recommended RCG. 

In most cases during the autumn of 1961, the 


September 1962 


] 
Third quarter 1961 Fourth quarter 1961 


Number of 


Number of 
samples Concentration sample Concentration 
45 | 0.1 uuc/mé 4 0.1 wuc/m* 
15 | 0.7 wpc/mé 4 2 uuc,/m?* 
40 27 wc, liter 38 | 30 upc /liter 
4\ 62 upc, liter 38 49 uc. liter 
45 | 0.013 mrad, hour i 0.019 mrad, hour 


dose rate is evidently a consequence of nuclear 
weapons testing fallout. Total amount of radia- 
tion detected was too small to determine the 
amount, if any, attributable to plant operations. 


Previous coverage in Radiological Health Data 
Period Issue 
1959 and first quarter 1960 
Second and third quarters 1960 
Fourth quarter 1960 
First and second quarters 1961 


November 1690 
March 1961 
August 1961 
February 1962 


low levels of radioactivity released to the en- 
virons by the SRP were obscured by fallout 
from the U.S.S.R. nuclear weapons testing. 


Atmospheric Monitoring 


Continuous air and rainwater samples are 
collected at 15 monitoring stations. These sta- 
tions, which include 5 locations at the plant per- 
imeter and 10 locations approximately 25 miles 
from the center of the plant, are spaced so that 
a measurable plant release of radioactivity to 
the air would be detected regardless of prevail- 
ing wind conditions (see figure 4). Four addi- 
tional air monitoring stations are operated 
approximately 100 miles from the plant at Sa- 
vannah and Macon, Georgia, and Columbia and 
Greenville, South Carolina (see figure 5). At 
this distance, the effect of SRP operations is 
minimal, and, therefore, these facilities serve as 
“reference points” for determining background 
levels of activity. The complete system of 19 
stations permits a comprehensive surveillance 
of atmospheric radioactivity and differentiation 
between weapons testing fallout and plant re- 
leases. The average concentrations of radio- 
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FicuRE 4.—ENVIRONMENTAL SAMPLING LOCATIONS, SAVANNAH RIVER PLANT 
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TIONS, SAVANNAH RIVER PLANT 


activity in air and rainwater are given in tables 
8 and 9. The increase noted in radioactivity 
during this period is explained by the arrival of 
fallout from weapons testing which began in 
September 1961. 


Milk 


Milk samples were collected weekly from 
dairies and farms in Aiken, North Augusta, 
Snelling, Talatha, and Langley, South Carolina, 
to be analyzed for tritium and radioiodine 
content. Quarterly samples of milk were taken 
from the above locations; Williston, South 
Carolina; and Waynesboro and Sylvania, Geor- 
gia, for analysis of strontium—90 content. Aver- 


age concentrations of tritium, iodine-131, and 
strontium—90 are given in table 10. 

The concentration of strontium—90 in milk 
during this period was not significantly higher 
than in previous quarters and showed no effect 
of the 1961 nuclear tests. However, radioiodine 
contamination from fallout was evident, and 
the exposure to young children from consump- 
tion of iodine-131 contaminated milk in the 
vicinity of the plant for the calendar year 1961 
is of particular interest. The cumulative thy- 
roid dose due to consumption of contaminated 
dairy milk (resulting both from plant-released 
radioiodine in early June and from weapons 
test fallout) was below the 500 mrem annual 
limit recommended by the Federal Radiation 
Council, as shown below. The calculations were 
based on average concentrations in dairy milk, 
a child’s thyroid weighing 2 grams, and the 
consumption of one liter of milk daily. An adult 
consuming one liter of milk daily would have 
received only 10 percent of a child’s thyroid 
exposure. 


Average population dose 
1961 to a child (mren 


June 63 
September 102 
October ¥3 
November 27 
December 6 

Total 291 


The June dose was caused by plant release. 
All the other doses were due to weapons test 
fallout. Concentrations of radioiodine in milk 


TaBLE 8.—RADIOACTIVITY IN AIR 


[Average concentrs 




















ations in wec/m* 





Nonve 
Period Source of samples Alpha beta Iodine-131 
- oe irae soe a 
IN i kccatcnec enka pices eabagdeabaetd aod ...| Plant perimeter-_---- , 0.0005 1.8 0.1 
a . 25-mile radius 0.0005 2.1 0.1 
100-mile radius 0.0008 2.8 NS* 
Fourth quarter-_.- sebeaniaiiediaed inbddten wis Plant perimeter. 0.0007 5.6 0.2 
CA Od ig Pe ee eee eee ee ee ee Pee ee 25-mile radius 0.0008 0.2 
100-mile radius 0.0009 4.7 NS 
* NS indicates no sample. 
TaBLeE 9.—RADIOACTIVITY IN RAINWATER 
{Average concentrations in uyc/liter] 
Nonvolatil 
Period Source of samples Alpha beta Iodine-131 
Ee ae ee ee ee eee ee | Plant perimeter. --. ase ’ 0.4 | 9 18 
DnchGnddlneadinseddudobcabhenatansaabinaihe | 25-mile radius. ----- 0.3 72 14 
Fourth quarter............- Siiricalibcciniceeeanintinnineietiaiinmssatibinea | Plant perimeter --_-- 0.4 1740 61 
OU itinliccas shies hcaltinichn ahciaceicinteciliasebighseidiasasincdics mdaeeedhicamabenenntat sil nitensepndeemalteibin 25-mile radius...............- . 0.5 1100 2 
September 1962 375 
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Tas_e 10.—RADIOACTIVITY IN MILK 
Average concentrations in pyc/liter 
Third Fourth 
[ype of test quarter quarter 
1961 1961 
Tritium (118 7000 4600 
I n 131 vd 8 
Strontium-go 
Single cow sample 27 27 
Local dairies . ll 12 
Malor distributors : 13 12 


= 


during 7 months of 1961 (January through 
May and July through August) were below the 
limit of detection (6 ppc/liter). 


Vegetation 


Bermuda grass, because of its importance as 
a pasture grass for dairy herds and its year- 
round availability, was selected for analysis of 
radioactive contamination. 

Average concentrations of alpha emitters, 
nonvolatile beta emitters, and radioiodine found 
on vegetation collected at the air monitoring 
locations shown in figure 4 are summarized in 
table 11. 

The increase of radioiodine concentration 
over previous quarters was coincident with the 
arrival of weapons test fallout. As indicated 
by the relatively small difference of concentra- 
tions between plant perimeter and distant loca- 
tions, the radioiodine fallout showed no correla- 
tion with plant releases. 


Algae and Fish in Savannah River 


Determination of radioactivity concentra- 
tions in algae is important because algae are 
concentrators of specific radionuclides and also 
have an important relationship in the food 
chain of aquatic organisms. Indigenous algae 
samples were collected weekly upstream from, 
adjacent to, and downstream from the plant. 
The average nonvolatile beta concentrations 
are given in table 12. Some correlation of plant 
effluent entry into the river is indicated by the 
lower upstream values. 


TaBLE 11.—RADIOACTIVITY IN VE 


{Average concentr 


Period Source of s 


Third quarter |} Plant perimeter 
1961 25-mile radius. 
Fourth quarter | Plant perimeter 

1961 |} 25-mile radius - 
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‘aBLE 12.—NONVOLATILE BETA IN SAVANNAH 
RIVER ALGAE 


[Average concentrations in pyc/gn 


Nonvolatile 


Period Location beta 
Third quarter | Adjacent to plant 67 
1V61 | Upstream 24 
| Downstream 34 
Fourth quarter | Adjacent to plant | 242 
1961 | Upstream 51 


Downstream | 8] 


Fish taken from the river showed no evi- 
dence of plant-contributed radioactivity. 
Water Monitoring 

Communities in the vicinity of SRP obtain 
sanitary water from deep wells or surface 
streams. Public water samples are collected 
monthly from 14 surrounding towns. Savannah 
River water is sampled continuously at 7 loca- 
tions. Six of the locations are shown in figure 
1; the seventh is 60 miles downstream from the 
plant. 

Quarterly average concentrations of alpha 
and beta activity in public and Savannah River 
water are presented in table 13. The values 
shown indicate that plant operations contribute 
small amounts of radioactivity to the Savannah 
River, but the resulting concentrations are far 
below RCG values. 


External Gamma Radiation Levels 


Environmental gamma radiation dose rates 
are measured continuously at the 15 air moni- 
toring stations shown in figure 4. The average 
dose rates at the plant perimeter were 0.34 
mr/24 hours for both the third and fourth 
quarters. At the 25-mile radius locations, the 
rates were 0.34 and 0.38 mr/24 hours for the 
third and fourth quarters, respectively. For 
comparison, the North American average of 
environmental gamma radiation was 0.41 mr/ 
24 hours during September 1961 (see Radio- 
logical Health Data, December 1961, p. 533). 


GETATION (BERMUDA GRASS) 


ations in wec/gm 


j 
| Nonvolatile 


amples Alpha beta Iodine-131 
12 18 | 3.0 
< 12 28 | 3.0 
0.15 127 | 3.7 


0.17 ood 3.5 
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Third quarter 1961 


Fourth quarter 1961- -- 


Conclusion 


Period 


TaBLe 13.—RADIOACTIVITY IN WATER 


[Average concentrations in upuc/liter] 


| Source of samples 


eit / Public water supplies 


Savannah River water 
3 miles upstream 
10 miles downstream 


Public water supplies - - -- 


| Savannah River water 
3 miles upstream 
10 miles downstream 


Alpha 


Hi? Sr& 


Previous coverage in Radiological Health Data: 


Radioactivity in the environs of the SRP 
during the third and fourth quarters of 1961 
was primarily from weapons test fallout. 


Strontium—90 in Animal Feeds 


1961 


Pharmacology Division 


Food and Drug Administration 


A part of the continuing surveillance of 


radioactivity in foods by the Food and Drug 


Administration is concerned with the levels of 
strontium—90 in animal feeds. The samples are 
analyzed in a manner similar to food items, as 
indicated in Section II of this issue. Data on 





Grasses and hays: 
Alfalfa 


Clover..- 


CG BE cnccccccconcheve 


1a a 


Soybean hay 





Fodders: 
Corn ensilage, wet basis 


CN ee 


Cotton seed hulls--.---- 
Cotton seed meal_- 


Dried beet pulp. ---.- 


Dried sugar beet pulp- - 


Sorghum forage 


TABLE 1. 


eon —— 


a a 





* Indicates harvested after September 15, 1961. 


September 1962 


region 


| Harvest | 





| 
i 
| 
| Minn. 
Ohio 
10 | W. Va 
11 | Pa. 
11 | N. ¥ 
91 8. ¢ 
od 11 | Pa. 
-_ 9] N. ( 
a | 9| Ga 
| 5. ( 
a 
4 | Minn. 
5 | Mich. 


| 8,9 Ala., G 
| uv Ga. 
| S. ¢ 
‘ 4 | Minn 
} 1 Calif 
5 | Mich 
} 7 | Ohio 
9} Ga. 


Period covered 


1959 and first quarter 1960 
Second and third quarters 1960 


Fourth quarter 1960 


First and second quarters 1961 


Issue 
December 1960 
May 1961 
August 1961 
Fe bruary 1962 


strontium—90 in animal feeds appear in table 1. 


The leafy types of animal feeds continue to 


Origin 


State 


STRONTIUM-90 CONTENT OF ANIMAL FEEDS 


Wright 
Wood 
Jefferson 
York 
Erie 


Orangeburg 


Dauphin 
Bladen 
Halifax 


| Peach 


} 


Orangeburg 


Hennepin 
Macomb 


Sussex 


Hart 


Hartford 


| Bucks 


| 10 counties 
| Pinal 
| 14 counties 


Jefferson 


10 counties 


| Renville 


| Sol ano, Yolo 


Paci naw 
Wood 
Hart 


June 196] 
July 15, 1961! 
July 1961 
July 1961 
June 1961 
Nov. 1961 


| Nov. 1961 


Oct. 1961 
Nov. 1961 
Nov. 1961 


| Nov. 1961 


Sept. 1961 
Sept. 15, 1961 
Oct. 12, 1961 
Oct. 10, 1961 


| Aug. 1961 


Oct. 1961 


| Oct. 1961 


Sept. 1961 
Oct. 1961 
Sept. 1961 
1961 

1961 

Nov. 1961 
Sept. 1961 
Oct. 196] 
Oct. 15, 1961 
Nov. 1, 1961 
Oct. 16, 1961 
Aug. 1961 


show increased concentrations of strontium—90, 
as indicated by alfalfa. The influence of geog- 
raphy on strontium—90 levels in animal feeds 
is not clearly evident from the data in the table. 
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Reported Nuclear Detonations 
August 1962 


Summary information on nuclear detonations 
during the month preceding publication is regu- 
larly reported in this section of RHD. Attention 
is directed to the following omission from the 
April 1962 issue: On March 1, 1962, the United 
Kingdom and the United States jointly con- 
ducted a low yield underground test detonation 
at the Nevada Test Site. 

The table below summarizes the available 
information on nuclear detonations conducted 


Test Number Location 


REPORTED U.S.S.R. DETONATIONS 


during August 1962. It will be observed that 
the numbering sequence for the U.S.S.R. 
detonations continues from their last definitely 
known test, which was reported in the March 
1962 issue; however, the Atomic Energy Com- 
mission announced on August 6, 1962, that 
there were indications that the Soviet Union 
had resumed testing in the low yield range a 
few days prior to the test reported for August 5. 





Date Yield Range* Type of Test 











33 Novaya Zemlya August 5, 1962 30 Megatons | Atmospheric 
34 | Central Siberia August 7, 1962 Low yield Atmospheric 
35 | Novaya Zemlya | August 10, 1962 Intermediate | Atmospheric 
36 | Novaya Zemlya | August 20, 1962 Low megaton | Atmospheric 
37 _.| Novaya Zemlya | August 22, 1962 Low megaton Atmospheric 
38 Novaya Zemlya August 25, 1962 Low megaton Atmospheric 
39 Semipalatinsk | August 25, 1962 Low yield Atmospheric 
10 Novaya Zemlya August 27, 1962 Low megaton Atmospheric 
REPORTED U. 8. DETONATIONS 
| -_ =e a el 
77 : Nevada Test Site | August 24, 1962 Low yield Underground 
78 Nevada Test Site August 24, 1962 Low yield | Underground 





* Low yield range has been announced as less than 20 kilotons yield; intermediate yield is in the range of 20 kilotons up to 1 
megaton; and low megaton yield is in the range from 1 to several megatons. 
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UNITS AND EQUIVALENTS 
For the convenience of the Radiological Health Data (RHD) reader, a selected list of units and equivalents is presented below. 








Symbol 


Name 








count per minute 
disintegration per minute 
micromicrocurie 
nanocurie 

picocurie 

millicurie per square kilometer 
square mile 

square meter 

cubic meter 

gram 

kilogram 

milliliter 


millimeter 
milliroentgen per hour 


millirad 
million electron volts 


Equivalent 
| 
| 


1 wpe = 2.22 dpm 

1 pe = 1000 pe = 1 myc 

l pe = 1 puc 

1 mc/km? = 1000 puc/m? = 2.59 me/mi? 


1 m? = 1000 liters 


1 kg = 1000 gm = 2.2 pounds 


beak oo puc/m? liter 
precipitation: mm = = = 
puc/liter m? 
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